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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Chuck Teeters (W4MEW), Jim Hanlon (W8KGI), Tom Marcellino 
(W3BYM), Gary Halverson (K6GLH), David Kuraner (K2DK), Larry Will 
(W3LW), Dave Gordon-Smith (G3UUR), Mike Bittner (W6MAB), D.S. 
“Jeep” Platt (K3HVG), Jeff Covelli (WA8SAJ), Joe Long (WA2EJT), Jim 
Riff (K7SC), David Ishmael (WA6VVL), George Misic (KE8RN) 


Editor’s Comments 


Wes Schum (W9DYV) Boatanchor 
Field Day and Swap Meet 

Nick Tusa has sent in information about this 
year's WODYV Boatanchor Field Day, which Iam 
reprinting below. This is an opportunity to meet Sp 
one of ham radio’s pioneers! sae 

“,..Attention Boatanchor aficionados: Your ship 
has come in! Please join us for the ‘first annual’ W9DYV Boatanchor Field Day. This 
June 22-23rd you have a rare opportunity and invitation to meet one of ham radio’s 
single sideband pioneers, Wes Schum, W9DYV. Wes was the founder of Central 
Electronics and introduced a complete system for hams to experiment with single 
sideband technology. In 1951, his Model 10A exciter helped this new technology 
take root in amateur circles and spawned downstream products such as the 10B, 20A 
and of course the incomparable Central Electronics 100V and 200V transmitters 
and the ground breaking 600L Broadband Linear Amplifier. 

Many of us enjoy restoring old gear and now we have the ideal event to operate our 
old vintage rigs. Get the soldering irons hot and get those old rigs purring and ready 
for some real action! The 23-acre meet site can accommodate 100+ cars for tailgating 
and we have ample room for tents and antennas of all sorts. Of course, all radio gear 
from the 1950s and 60s is welcome...if you can lift or haul it, bring it! Contact Nick 


(Continued on Page 45...) 
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Coe Ricce Cochrane (W7JSC), Cheyenne, Wyoming, is active in many areas of 
- amateur radio, such as ARES and RACES. He is a MARS Director, and is an EOC 
| for MARS. He is active in the NCS SHARES program, in addition to AMSAT and 


CCA memberships. Steve is an active AMer and can be heard frequently on 75 phone 
| with excellent audio from his Collins station. More photos of Steve s station are on 


“page 44. 


Build a 1929 TNT Replica Transmitter 
( A.K.A. Single Control Transmitter) 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 


w3bym@logonbasic.com 


To be successful with a replica project 
built for this time period, you must have 
a complete mind-set change. Try to crank 


your thinking cap back 
84 years. You have to 
forget some modern 
construction methods, 
learn to work with 
wood for a chassis, and 
educate yourself on 
period TNT circuits 
(Luned plate, iNot 
Luned? arid}. la 
addition, your new 
mind-set will allow you 
to work with extremely 
little finances and few 
materials. 

Remember, this was 
1929 when the great 
depression was starting 
to ramp up. The stock 
market had crashed. 
Many folks were out of 
work and there were 
long bread 
Unemployment 
reached a peak in 1932, 
20%. 


Numerous banks went 


lines. 


nearing 


salary may have been a whopping $1.50- 
per-hour. 

I really can’t imagine how any amateur 
radio operator could build anything 
facing incredible challenges with such 
little resources, but this was within the 
period when it all began. The term 
“breadboard” that we loosely use today 


under and there was Figure 1: This classic front view has the plate meter on the 

no credit available. If bottom and the RF current meter on top. Two period 

you were lucky enough tuning knobs are in the center TNT section. The labels 

to have ajob, your top are computer produced. Some of the many brass screws 
used are in this view. 
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was a reality in 1929. Everything was 
built on a board either horizontally or 
vertically. 

There were no metal chassis or panels 
appearing in my research. Perhaps they 
weren't being made, or if manufactured 
were just too costly. Every power supply 
used a two wire power cord and plug. 
Fuses, as we know them today, were 
essentially non-existent. In some cases, 
automobile and flashlight lamps served 
as fuses but most circuits didn’t use a 


fuse! 
Wood front panels didn’t exist for a 
couple reasons. I would guess either a 


shortage of material or the operator 
wanted to see all the components. There 
was the absence of labels on controls. Of 
course there weren’t many controls to 
label so the operator didn’t have to 
remember much. 

This replica TNT transmitter for 80 
and 40 meters is based ona well published 
basic circuit with) a dew)of my 
modifications. The circuit appeared in 
many 1929 and 1930’s ARRL handbooks 
and QS7s. I chose to build using front 
panels in a stacked arrangement with the 
power supply on the bottom, the 
transmitter in the middle, and antenna 


Figure 2: The power supply, TNT, and antenna coupler are 
clearly shown. Wood supports between the TNT and 
power supply can be seen in each rear corner. The connecting 
cable is soldered to the power supply terminals with spade 


lugs on the TNT end. 
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coupler on top. 

I attempted to 
obtain period parts 
but as it turned out 
the two tube sockets 
were the only parts 
that fit that 
description. These 
were called “Camfield 
Bull Dog Grip 
Sockets.” 

Next, I searched my 
junk box for anything 
that looked old. This 
search donated two 
beehive insulators, 
two terminal strips, 2 
variable capacitors, 
one 0-100 mA plate 
meter, two toggle 
switches 


and one 
rotary switch, one 
large pilot lamp and 
holder, two 
transformers, one 25- 
watt resistor, one 10- 
watt resistor, type 83 
mercury 
rectifier, 


vapor 


type 10 
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Figure 3: Heavy #12 AWG copper wire is used for the RF wiring. The 40 meter 


| 


plate coil is mounted to the beehive insulators. The grid coil is mounted on 1-inch 
PVC. The period tube socket has both solder and screw terminals. The fine tuning 


control is behind the tube. 


triode, three ceramic standoffs, one RFC, 
two metal binding posts, and five mica 
transmitting capacitors. The two large 
knobs were borrowed from a TRF battery 
et 

The eBay auction site was reviewed 
often for period or old parts. In fact that’s 
where the tube sockets were found. Other 
parts acquired from eBay were the 10- 
uF, 600-volt, oil-filled filter capacitor, 
the RF ammeter (aerial meter) from the 
UK, the ceramic Edison lamp base, and 
the 2.5-amp Type T plug fuse. The 
ceramic lamp base and fuse are a story 
within a story and will be described later. 

Insulated replica hookup wire (#S- 
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W804L-25) purchased from Antique 
Electronic Supply was used for all chassis 
wiring. It’s 20-AWG solid core with a 
lacquered cloth cover and well suited for 
this project. The 25 foot spool was ample 
enough for the job at a modest cost of 
$6.95. The wire is available in many 
colors; I choose black for this project. 

Several feet of #12 AWG solid copper 
un-insulated wire was used for the RF 
wiring. This wire was stripped from 
Romex'™™ cable: #12 AWG 
stranded insulated wire was used for the 
filament wiring and a length of 34-inch 
wide ground braid connected the two 
chassis grounds. 


Large 
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r $3 0-1 RF AMP 400pf 


L1 TYPE 10 bap 


20K-10W 


Filaments 


Figure 4: The transmitter uses shunt feed for the B+. The 25-pf padder capacitor 
allows easier frequency setting. The grid leak resistor is critical and should be 20k 
ohms and at least 5 watts. S3 is useful for disconnecting the transmitter during 
initial frequency setting. 


sa 


Figure 5: Plate coils are wound with 4-inch soft copper tubing using a 2-3/8" O.D. 
iron pipe form. The grid coils are wound with #24 AWG solid copper cotton 
covered on a 1-inch PVC form. The grid coils were first coated with lacquer, then 
with epoxy. 
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Figure 6: The simple uncluttered power supply has the power transformer on the 
left and filament transformer on the right. The bleeder resistor is hidden behind 
the large filter capacitor. All wiring to the Bakelite terminal strip is soldered on 


both sides. 


The TNT transmitter was based on 
the TPTG (Tuned Plate Tuned Grid) 
transmitter. The latter is a “two control 
transmitter.” The circuits are very similar 
with the grid tuning capacitor omitted in 
thes IT Nii" Both cireumtsare basic 
oscillators with the capability to produce 
various power output levels depending 
on the tube selected. 

The operating frequency is determined 
by the selection of inductance and 
capacitance. Unlike a crystal controlled 
oscillator, frequency stability and CW 
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tone quality depend on several factors. 
Some of these include power supply 
tube type” and 
construction, bias level, variable capacitor 


characteristics, 


quality, coil size, and transmitter 
mechanical construction. 

The power supply is built on an 11" x 
9%” x 34” solid wood chassis. The front 
panel is 124%” x 634” x 3/16" plywood. 
Solid wood for the panel was sought after 
but not located. In this time period, 
chassis wiring was either above or below 
the chassis. I chose above wiring. To 
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T1 P8412 


To Earth GND 


83 +560 V * (M) 
10uf 
600V 100mA 
25K 
25W GND 
TYPE 10 Filament Voltage 7,.6V 
0 0 Open 
Key Ckt 


Figure 7: This power supply maintained correct to-the-period two-wire AC power 
input with a 2.5A plug fuse. The system ground is connected to earth ground in 
the shack. A 6.3V transformer is used for the 7.5V type 10 filaments. 


accommodate the transformer wires, I 
made little riser blocks 
transformer. This allowed space for its 
wires and a place to hide the unused 
wires. 


for each 


The type 83 mercury vapor full wave 
_ rectifier was selected because it has a 
lower voltage drop when compared to 
the type 80. This fact will yield better 
output voltage regulation. The power 
transformer (P8412) is rated for 400-0- 
400 RMS volts at 200 mA. This current 
rating will also contribute to better output 
voltage regulation. 

The send-receive switch closes the CT 
of the power transformer to ground, 
arming the transmitter with B+. No plate 
current flows until the key is closed, 
grounding the CT of the filament 
transformer. 

The 5-volt winding powers the 83 
filaments. The capacitor input filter yields 
a DC output of 560 volts. This voltage 
will drop about 15 volts under a 
transmitter load of 75 mA. 
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The filament transformer had no 
identifying number but is rated for 6.3 
volts at 3 amperes. This winding powers 
the type 10 triode oscillator filament. 
The interesting issue is the 10 requires 
7.5 volts. The winding measured 7.6 
volts open circuit. With the 1.25 amp 
filament load from the type 10 triode, 
the voltage drops to 7.1 at the tube socket. 
Since I didn’t have the proper voltage 
transformer, this unit falls into the 
acceptable use-what-you-got category. 
This transformer has a wire connected to 
its frame that was attached to power 
ground. 

As previously mentioned, fuses were 
non-existent for power supplies during 
this early time period. A screw-in plug 
fuse came to mind. It wouldn't be period, 
but close enough. Come to think of it, I 
have no idea what a 1929 fuse or holder 
would look like. 

The plug fuse would fit into the ceramic 
Edison lamp base. After exchanging 
Emails with the eBay seller I determined 
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this lamp base would work just fine. 
During the several exchanges I told the 
seller the intended purpose for the lamp 
base. She was very interested and asked 
to see photos of the completed unit. After 
obtaining the ceramic lamp base with the 
Edison socket I started the search for 
fuses. 

Homes built in the “30s, ‘40s and ‘50s 
used screw-in plug fuses exclusively. This 
style fuse has an Edison base, which is the 
same base used on ordinary household 
lamps. Most of the fuses I found had high 
ratings like 10, 15, 20, and 30 amps. 
With a load of 0.92 amps under key- 
down conditions, these high-amp fuses 
wouldn’t do much protecting 

Nowis when I learned more fuse jargon. 
All the fuses I had seen and procured to 
this point were called “Type T” plug-in 
fuses. To get a lower rated fuse I would 
have to go toa Type S screw plug-in fuse. 

There is also a catch with the Type S 
fuse. They are labeled as “tamper proof.” 
Now what does that mean? The Type S 
does not have an Edison base and must 
be used with a dedicated adaptor 
(rejection base) that screws into the 
Edison socket. Each Type S rating 
requires a different matching adaptor. 
This prevents inserting the wrong 
amperage fuse, i.e., “tamper proof.” Once 
the adaptor is inserted it has a little tab 
that prevents its removal. I eventually 
located 2.5A Type T Edison base fuses. 
Granted the rating is a bit higher then 
needed but will suffice until 1.5A or 2A 
Type Ts can be located. 

The multi-terminal strip located on 
the back of the power supply chassis is 
Bakelite. Short pieces of #12 bus wire 
were formed for each terminal to allow 
solder connections on the cable and power 
supply sides. 

The TNT transmitter is built on the 
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same size chassis and panel as the power 
supply. 

Another secret to good frequency 
stability is rigid mechanical construction. 
This can be achieved easily by bolting 
ALL components to the chassis-panel 
and use large gauge copper wire with 
direct wire runs. This applies to all the 
RF wiring with filament and transformer 
wires being the exception. Looking at the 
photo of the TNT transmitter you will 
see a classic layout. Parts are arranged for 
the shortest possible RF wire routing. 

Most TNTs of the period used series 
fed B+. Both series and shunt fed circuits 
were configured and tested for this 
project. It really makes little difference to 
the circuit’s performance. I elected to use 
shunt feed for a couple reasons. If you 
elect series feed, it comes down to a 
matter of trust—trust in the coupling 
capacitor from the coil tap to the antenna. 
Will is ever break down? Then there is 
the potential safety hazard of touching a 
B+ enriched plate coil. Of course, the 
plate coupling capacitor could break 
down ina shunt fed system. So it’s a toss- 
up. 

The main advantage of shunt feed in 
my opinion is the ability to place one end 
of the plate coil and variable capacitors 
on power ground. If the grounds are 
placed on the panel side this minimizes 
hand capacity when touching the tuning 
knobs. In contrast, series feed can allow 
the low end of the plate coil near the 
panel but still not connected to power 
ground. When my hand got within an 
inch of the knobs the frequency changed. 

Frequency changing with just a single 
high value variable capacitor is very 
touchy. This was corrected with the 
addition of a low value variable capacitor 
placed in parallel. 


Both the plate and grid coils were made 
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for easy removal so a different set of coils 
could be quickly mounted. The plate 
coils (L1) are mounted to ceramic beehive 
insulators and the grid coils mounted to 
small ceramic standoffs. The plate coils 
are made with 4-inch soft-copper tubing 
using a 2 3/8-inch O.D.. iron pipe as a 
form. The 80 meter (3-H) plate coil 
consists of 12 turns. The ends should be 
flatted and drilled for a #6 bolt. The coil 
should be spread to 4-¥2” between the 
bolt holes. The 40 meter (1.1-yH) plate 
coil is 5 turns and spread 4-2” between 
the end mounting holes also. 

The first set of grid coils (L2) were 
wound on 2-inch lengths of 34-inch PVC 
using #30 AWG enamel wire. It was later 
determined these coils had too much 
inductance and contributed to frequency 
jumping. I then located 1-inch PVC and 
made a second set of grid coils. 

These grid coils were close space wound 
on 2-¥2” lengths of 1-inch PVC tubing 
using #24 AWG cotton-covered wire. 
The 80 meter (39-pH) grid coil contains 
60 turns and the 40 meter (18-pH) grid 
coil contains 25 turns. After coil 
adjustments (increase or decrease turns) 
for best stability and TNT resonant 
frequency, they were coated with lacquer. 
The #24 cotton-covered wire was 
reclaimed froma TRF receiver variometer 
coil. 

The rear terminal strip on the 
transmitter is ceramic mounted on two 
ceramic standoffs. Spade lugs were used 
on the cable end since the opposite cable 
end is soldered to the power supply 
terminals. If the transmitter has to be 
removed for any reason the spade lugs 
will make the job easy. 

The parts for the antenna coupling 
section are all mounted to the front panel. 
The plate coil tap feeds a ceramic rotary 


switch. Having this switch in the line will 
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disconnect the antenna from the 
transmitter for initial frequency setting. 

The 0-1 RF ammeter is dated 1941 
and appears to be froma military piece of 
equipment. It will register between 0 and 
0.5+ amperes, depending on the power 
output desired, based on the position of 
the series receiving-type 400-pf variable 
capacitor. 

The original TNT circuit used a 2000- 
pf fixed transmitting capacitor from the 
tap to the antenna. This was suitable for 
loading into a single-wire fed system. 
The 400-pf variable affords the operator 
variable loading into a 50-ohm, coax-fed 
antenna. I will be using my sloping 
inverted V with this transmitter. 

As mentioned earlier, most transmitters 
didn’t have panels or labels. I chose to do 
the opposite. The labels were computer 
generated. Their physical size was copied 
from an actual vintage metal tag label. 
That tag was scanned into my computer 
on a flat bed scanner to get the correct 
size. From that point on, VISIO software 
generated the colors and text. The large 
label used the same technique. The 
finished products were then printed on 
Hp high gloss photo paper. The paper 
was allowed to air dry for several hours. 
Each label was then cut out and attached 
using a glue stick. 

Final key-down testing revealed a slow 
positive frequency drift and frequency 
jumping when monitored with my R1000 
receiver . These conditions would be very 
undesirable on the receive end of a QSO. 
Frequency jumping was corrected by 
changing the grid coil forms and wire 
type. The value of the grid resistor controls 
the grid bias and effects power output 
and plate current. The drift was actually 
negative after attaching a frequency 
counter. The positive indication was due 


to the way the R1000 operates in CW 
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= 


Figure 8: The key click filter parts are mounted to the J-38 key. A two conductor 


Jones plug connects to the key line cable. 


2.5 mH To 


Key Line 
Cable 


Gnd 


Figure 9: This simple circuit is in the 
38" edition of the ARRL handbook 
and the component values were 
determined by experimentation. The 
RFC range is .5 to 2.5-mH. The resistor 
range is 10 — 100 ohms, the capacitor 
range is .001 — .01-pF. 


mode. 

As the value of the grid resistor is 
increased the power output and plate 
current will decrease. If too high a value 
is used the power output will be severely 
atfecteds“Lherefore,»thexvaluesisua 
compromise where reasonable power 
output Is achieved. I found a value of 20k 
ohm, 10-watt, wire-wound resistor is 
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suitable and will yield up to 12 watts of 
RF output power. 

The TNT was tested with an antenna 
on a snowy and windy day. The results 
were monitored with my SX-100 receiver. 
The CW carrier frequency was changing 
and would make for difficult copy. This 
condition is normal for a TNT under 
these weather conditions. Just remember 
everything connected to the output of 
the TNT, the feed line — tuner — antenna, 
are all part of the tuned-plate circuit. A 
physical change in any of these 
components will affect the frequency. 

The weather conditions are not the 
only factor that affects frequency stability 
in a TNT transmitter. Any component 
movement on the chassis will affect the 
frequency. As previously mentioned, this 
TNT has a minor negative frequency 
drift issue. Negative drift usually is 
attributed to an inductor and positive 
drift to a capacitor. 

I spent several hours trying to determine 
the cause of the negative drift. 
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The grid coils were coated with several 
coats of lacquer topped with a layer of 
clear epoxy so they couldn’t be the 
problem. This leaves the large copper 
plate coils. How could such a robust coil 
physically change? Well, I can say they 
do change, but it can’t be seen with the 
eye. I proved this by placing a muffin fan 
pointed directly at the plate coil. With 
the fan on the frequency increased and 
with the fan off the frequency decreased. 
This was repeated several times. After a 
key-down condition for several minutes 
the plate coil was mildly warm to the 
touch. 

To minimize coil-turn movement, my 
fix was to cut strips of polystyrene and 
epoxy them to the inside of the coil. 
Using five minute epoxy, two applications 
were used to secure the strips to the coil 
turns. Did I need to go to this extreme? 
Probably not, but I let my mind-set drift 
into to the present. 

In all the articles I’ve read about the 
TNT and TPTG transmitters there has 
been no mention of plate coil movement 
due to RF heating. I know back in 1929 
frequency counters weren't on the planet 
yet and the receivers had very wide 
bandwidths so frequency drift wasn’t 
detectable and may have been the norm. 

When using my SX-100 receiver the 
drift wasn’t detectable either. On-the-air 
reports only indicated key clicks and 
chirping. These reports were from 
appliance operators. If a modern 
transceiver couldn’t detect the drift then 
drift becomes a non-problem. Perhaps I 
should have let my mind-set stay at 
negative 84 years! I could have saved 
many hours at the bench chasing and 
curing the drift issue. 

Tuning and frequency setting are one 
in the same. Basically the shack tuner is 
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te ony te how Using Manotier 
transmitter. Then with the SX-100 
receiver and the shack frequency counter 
the TNT is resonated as noted by a sharp 
dip in plate current. The unloaded 
resonate current will be around 45-mA. 
The desired frequency is then set with 
the antenna connected and retouching 
the Course, Fine, and Load controls. 

The oscillator plate current can now 
be loaded up to full output yielding a 
plate current of 75-mA at 12 watts. Tap 
placement for the clip attached to the 
plate coil is somewhat experimental. | 
found a couple turns from the ground 
end assures proper loading. 

The completed TNT, power supply, 
and antenna coupler are working well 
into a 50-ohm dummy load and into a 
coax-fed, inverted-V antenna. The 
stability is excellent, the tone is 1929, 
and the drift is non-existent. 

On-the-air QSOs were very helpful 
with reports of frequency instability, key 
clicks, and good tone. The instability was 
cured with a change in grid coils. The key 
clicks were eliminated with a few 
components mounted at the key. I hope 
to have continued fun using the TNT 
with my SX-100 receiver and will 
participate later in the year during an 
AWA event. 

I appreciated and would like to thank 
the inputs, encouragement and 
contributions from both Ray (NODMS) 
and Jerry (W1ZB). Ray contributed to 
the initial labeling and RF heating issues 
and Jerry’s guidance via several emails on 
TNT characteristics, circuit parameters, 
and part selection plus an on-the-air QSO 
was invaluable. 


ER 
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The Hammarlund HQ-145 


By Jim Hanlon, W8KGI 
PO Box 581 

Sandia Park, NM 87047 
w8kgi@arrl.net 


Hammarlund took an evolutionary 
approach to the design of their amateur 
radio receivers. They produced two good 
radios in the later 1930s, the SP-10 Super 
Pro in 1936 and HQ-120 in 1938, and 
then they updated those two designs 
through multiple iterations. The Super 
Pro series went through the SP-110 in 
1937, the SP-210 in 1939, which became 
the BC-779 and BC-1004 during WWI, 
the SP-400 in 1946, and finally the SP- 
600 in 1950 that was built until 1972. 
The HQ-120 family includes the HQ- 
129-X, 1945 to 1953; the HQ-140, 1953 
to19583 PhetH@-150) 195620. 1958; 
‘Phe 319-160; 1958.0! 1959;,and: the 
HQ-180, 1959 to 1972. All of the HQ- 
120 family covered the 0.54 to 31 Mc 


range in six bands and have special, six- 
gang main-tuning capacitors and nine- 
gang bandspread capacitors. 

In 1956 and “57; Hammarlund 
introduced two new, related receivers 
intended for the lower-middle price 
market below the HQ-120 series. The 
HQ-100 is a general-coverage-plus 
bandspread, single-conversion set, and 
the HQ-110 isa double-conversion, ham- 
band-only receiver. They shared the same 
cabinet and front panel, somewhat 
smaller than the HQ-120 series sets, and 
I suspect they had many of the same 
internal components. Instead of a crystal 
filter, they both had a peaking Q- 
multiplier. The HQ-100 covered the BC 
band to 30 Mc in four ranges rather than 
the six ranges used in the HQ-120 series 
sets. And their internal, mechanical 
construction was what I would describe 
as “minimal but adequate,” using smaller, 
lightweight components like the 
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Figure 1: Here is the HQ-145’s front panel. There’s room for a clock in the upper 


right corner. 
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bandswitch, tuning condensers, and IF 
transformers. Where the HQ-120 and 
Super Pro series radios are built like 
cruisers and battleships respectively, the 
HQ-100 and HQ-110 are more like PT 
boats. 

Hammarlund brought out two more 
designs in this era which I think evolved 
from the HQ-100 and HQ-110. The 
well known and respected HQ-170 seems 
to be a marriage of the HQ-110 front 
end, with the HC-10 IF/audio section 
built into the larger cabinet of the HQ- 
180. 

My HQ-170A, after a few minutes 
warm-up time, still does a nice job of 
bringing in 20 meter SSB signals, but it’s 
gotten to the point where alignment is 
aggravating because of the way that the 
slugs in the coils “pop” from one position 
to another rather than tuning smoothly, 
and the bandswitch needs to be cleaned 
with DeoxIT™ every now and then. 

The HQ-145, the subject of this article, 
appears to be a spruced-up HQ-100, 
again built into the larger HQ-180 
cabinet. Like the HQ-100, it is a general- 
coverage-plus-bandspread superhet 
covering the .54 to 30 Mc range. It has 
the same 6BZ6 RF stage, 6C4 tunable 
local oscillator and GBE6 mixer, but it 
adds a 6BE6 second-conversion stage with 
a 3035-kc first IF for the range from 10 
to 30 Mc. This second converter uses a 
crystal-controlled 2580-kc oscillator to 
heterodyne the signal to 455 kc. Again 
like the HQ-100, it has two 6BAG 455- 
kc IF stages, a GAL5 detector/AVC/noise 
limiter, a 12AX7 audio amplifier and 
BFO (Q-multiplier in the HQ-100), and 
a 6AQ5 audio output. It adds a slot filter 
between the two IF stages, rated to deliver 
as much as 60 dB attenuation, tunable 
over 10 kc, and borrowed from the HC- 
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10 and the HQ-170. It also adds a 455- 
ke single-crystal filter with six degrees of 
selectivity and the usual phasing notch. 
In keeping with “minimal but adequate” 
construction, the crystal filter is not built 
into its own sturdy, well-shielded box, 
ala the HQ-120 family, but it consists of 
just an unshielded rotary switch mounted 
on the panel, an HC-6U crystal hanging 
by soldered leads, and a few resistors 
soldered to the switch. As with other 
Hammarlund receivers of the day, an 
“Auto Response” negative feedback 
circuit in the audio amplifiers provides 
“hi-fi” response with low settings of the 
audio gain control and narrower audio 
selectivity at higher gain settings. 108 
volts regulated via an 0B2 is supplied to 
the 6C4 local oscillator and to the screen 
grids of all of the tubes ahead of the 
detector, but not to the BFO. 

The HQ-145 bandspread dial provides 
10-kc calibration marks on 80, 40, and 
20 meters, 20-kc marks on 15 meters, 
and 50-kc marks on 10 meters. Like the 
HQ-100, there is a special “20BS” range 
on the bandswitch for 20 meter 
bandspread. It takes 5 turns of the 
bandspread knob to cover the entire range 
on the HQ-145 versus 8/2 turns on my 
HQ-129-X. On 80, the HQ-145 
bandspread coverage is from 3.48 to 4.0 
Mc, the HQ-129-X is from 3.49 to 4.01 
Mc. On 40 the receivers’ bandspread 
coverage is 6.74 to 7.3 Mc and 6.98 to 
7.32 Mc respectively. On 20, they are 
13.72 to 14.4 Mc and 13.99 to 14.43 
Mc. On 15 the HQ-145 covers from 
20.64 to 21.6 Mc, the HQ-129-X from 
20.88 to 21.62 Mc. On 10 meters they 
are 27.55 to 30.0 Mc and 27.6 to 30.04 
Mc. You can see from the fewer number 
of dial turns and the greater coverage 
range on all but one of the bands that the 
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y POPULAR 
DEMAND! 


a favorite 
comes back— 


HAMMARLUND HQ-145 


A streamlined, improved version 
of the world-famous HQ-129-X 


The amateur fraternity asked for it — Hammarlund did it! From out of the 
past we took one of the all-time greats, applied improved, modern circuit 
techniques, and out came the HQ-145... 

This general-coverage receiver offers all the long-lasting features of 
the HQ-129-X, plus new features geared to today’s reception requirements. 
The HQ-145 is a receiver with a future — proved by the. HQ-129-X and its 
lasting value. 

Take a few minutes — check the prices on used HQ-129-X receivers — 
compare with other receivers of the same vintage, and you'll see why the 
HQ-145 is truly your best buy in a general-coverage receiver. 


WRITE FOR THE COMPLETE HQ-145 STORY... 


//HAMMARLUND 


MANUFACTURING COMPANY, INC., 460 West 34th Street, New York 1, N.Y. 
Hammarlund’s introductory HQ-145 ad appeared in QST, April 1959. 
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Established 1910 


HQ-145 does not offer the same ease of 
bandspread tuning as found on the HQ- 
120 series receivers. 

The HQ-145 was first advertised in 
QST in December 1958, and it sold for 
$269. An April 1959 a Hammarlund 
QST advertisement for the HQ-145 read, 
“by POPULAR DEMAND! a favorite 
comes back” and proclaimed it to be “A 
streamlined, improved version of the 
world-famous HQ-129-X.” But from 
both a mechanical and electrical design 
standpoint, the HQ-145 definitely was 
not a member of the HQ-120 family. 
You can readily see this by comparing the 
top-chassis pictures of the HQ-145 
(figure 2) and the HQ-129-X (figure 3). 
This is not to say that the HQ-145 is a 
poor receiver, but it’s just not up to the 
level of an HQ-129-X. 

It’s interesting to compare the HQ- 
145 to similar offerings from the other 
manufacturers. According to Raymond 
Moore’s book, Communications Receivers: 
The Vacuum Tube Era, it was replaced by 
the HQ-145X in 1961, which added one 
crystal-controlled channel, and again in 
1964 by the HQ-145XA, which added a 
product detector. The XA model ran 
through 1969. 

National offered the NC-109 from 
1957 through 1960, a single-conversion, 
general-coverage receiver with a crystal 
filter and a product detector for $199.50. 
From 1961 through 1964 they sold the 
NC-190, a dual-conversion, general 
coverage receiver with a 230 kHz LC 
filter and a product detector, again for 
$199.50. The NC-155, 1961 to 1963, 
was a ham-band version of the NC-190 
covering 80 through 6 meters and selling 
for $199.95. 

Hallicrafters offered the SX-111 Mark 
1 from 1961 to 1962, aham-band 


receiver with a product detector, for 
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$249.50. The SX-122, 1964 to 1966, 
was a dual-conversion, general coverage 
receiver with a product detector for $295. 
The SX-130, 1965 to 1968, was a single- 
conversion general coverage receiver with 
a 1650 kHz If, a crystal filter, and a 
product detector, for $179.95. 

Drake entered the market in 1959 with 
the 2A, a ham-band receiver with a 
product detector for $269.95, followed 
by the 2B from 1961 through 1965 for 
$279.95 and the 2C from 1966 through 
LO 7p tor $229. 

Heathkit brought out the RX-1 
Mohawk from 1958 through 1963, ham- 
band-only, with a product detector for 
$274.95 followed by the SB-300 from 
1963 to 1966 for $264.95 and the SB- 
301 from 1966 to 1969 for $260. 

Clearly, the HQ-145 series receivers 
had a lot of competition. Competing 
receivers were selling for about the same 
price, or even less than the ‘145 did, and 
they offered more features for the radio 
amateur buyer, such as product detectors 
and SSB-AGC. That’s probably why you 
see so few HQ-145 radios at flea markets 
and on the Internet sites. 

I acquired my HQ-145 on a trade 
with a local friend who really wanted an 
HQ-129-X. I have had a soft spot in my 
heart for the 129 because it was the 
mainstay of my high school radio club 
shack back in the 1950s. Four 129s had 
drifted into my collection at that point. I 
restored one for my own on-the-air 
station, and I passed along another to my 
brother who had been a member of the 
radio club before me. I could easily get a 
third one going for myself, so I traded my 
friend the on-the-air 129 for his 145. He 
described it as working but needing some 
help, jas. 4 turned ollt an accurate 
assessment. 


As I got into my HQ-145, I found that 
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Figure 2: In this HQ-145 top chassis view, note the three-gang bandspread 
variable capacitor on the left, the three-gang general-coverage capacitor on the 
right, and the small RF and IF coil cans. The notch filter coil and capacitor are 
mounted on the panel in the upper right. A crystal calibrator can be plugged in on 
the back of the chassis. The manufacturer’s mark on the tuning capacitors is “R/ 


One 


it had an intermittent IF transformer. 
The plastic base on T5/T6, a composite 
3035 and 455 kc transformer between 
the two 6BE6 mixer stages, was fractured 
and crumbling, and it required some 
careful positioning of the unit to make 
the receiver work properly. I’ve tried to 
shore it up with some Duco Cement and 
some careful positioning of the leads to 
the transformer, but the receiver is still 
prone to jumping into a many-dB-down 
operating mode, to be cured by a swift, 
attention-getting slap to the side of its 
cabinet. Perhaps I can finda replacement 
transformer one of these days. It is 
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Hammarlund part number (M)2642-2, 
and it is a small transformer, 3/4 inches 
square by 1-15/16 inches high. It has the 
same physical appearance as the IF 
transformers I’ve  fosamceeipee 
Hammarlund-built CB transceiver of the 
same era, yet another example as 
“minimum-but-adequate’ construction. 

Tran an alignment on the HQ-145 per 
the instructions in the manual. Despite 
doing a sweep-generator alignment of 
the IF, I was unable to obtain the kind of 
performance from the crystal filter that I 
had anticipated. Rather than providing 


increasingly narrow selectivity as the 
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Figure 3: In this top-chassis view of an HQ-129-X, the tuning capacitor cover has 
been removed. Compare this to the HQ-145. Note in particular the six-gang 
general-coverage tuning capacitor on the right and the nine-gang bandspread 
tuning capacitor on the left, both are Hammarlund-built. Note also the size of the 
IF transformer cans and the crystal filter Assembly can (with a Fahnestock clip) on 


the upper right side. 


“Crystal Selectivity” control is advanced 
from “Off” to “5,” the passband switches 
to the most selective adjustment available 
for any position of the control other than 
“Off.” I did check the resistors on the 
“Crystal Selectivity” control, and all of 
them are of the proper value and the 
switch is making contact, so I’m currently 
at a bit of a loss to explain just what is 
going on. For the moment, | have 
adequate selectivity for AM operation 
with the selectivity off, and for CW with 
the filter switched in, so I’ve put this 
problem off. The IF slot filter works as 
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advertised. Personally I’ve never used a 
slot filter much — it would be good for 
eliminating a heterodyne in a crowded 
AM band such as 75 meters used to be in 
the ‘50s or for cutting QRM from an 
adjacent CW signal. But the combination 
of crystal selectivity and the crystal 
phasing notch do that pretty well already. 
I grew up with an HRO-50 and its crystal 
filter on the 3.7 MHz novice band in 
1952, so that’s probably why I don’t 
often use a slot filter. 

The RF alignment went smoothly 
enough. Every adjustment was “per-the- 


May 2013 17 


Figure 4: The filter crystal can be seen on the lower right, above and between the 
general coverage dial weight and the antenna trimmer variable capacitor, in this 


HQ-145 under-chassis view. 


book” and the resulting calibration was 
right where it should be. One thing that 
was a little tricky, the coils for the local 
oscillator and for the RF amplifier plate 
are built two-to-a-shielded-can, and all 
coils are slug-tuned. Adjustments are 
made from the top of the chassis, so that 
means that for half of them you have to 
snake your alignment tool down through 
the top slug in the can to engage the 
bottom slug. Most of the time, I found it 
possible to do this without disturbing the 
adjustment of the top slug, but the process 
still made me a bit nervous. 

I put the HQ-145 on 40 meter CW for 
a tryout, and the third QSO | had with it 
was a half-hour rag chew with Bob, 
K9IOSC. Bob was running a K3, but he 


reported that his first receiver when he 
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got on the air was an HQ-145 and that he 
had liked it a lot. To his endorsement, | 
must add that my 145 behaved well once 
I had gotten the attention of its IF 
transformer. It was quite stable, it could 
easily hear my antenna noise on 40, it 
had all of the selectivity I could have 
hoped for as a CW operator, it ran break- 
in without unnecessary clicks or pumping. 
In short, it was an entirely satisfactory 
radio. So despite the fact that it isn’t 
really “a streamlined, improved version 
of the world-famous HQ-129-X,” and 
that its construction is minimal but 
adequate, I have to give the HQ-145 a 
thumbs-up recommendation as an 
addition to anyone’s boatanchor ham 


shack. 
ER 
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Confessions of an Accumulator 


By Jack C. Shutt, W9GT 
1820 Dawn Avenue 

Fort Wayne, IN 46815 
W9IGT@Frontier.com 


Most of us who enjoy collecting, 
restoring and operating old tube-type 
equipment have, at some point, realized 
that we may have gathered far more than 
we will ever use. Our collections, or 
perhaps 


accumulations of old gear might even 


moe. jvaccurately,) ,our 
reach a point that we are requested by a 
“not too happy” XYL to make a choice 
between “all those nasty old radios or 
me” Actually, my wife has been rather 
accommodating and supportive of my 
hobby over the years. She has, however, 
often brought up the point that all of that 
junk is taking up far more space than it is 
worth, and that my ability to enjoy it is 
limited because of the limited space left 
to move around in our house. Darn! Why 
did she have to bring logic into it? 

Those who are lucky enough to have a 
basement have a beautiful place to 
accumulate equipment. Unfortunately, 
many do not have such a luxury. One 
possible answer is to rent a storage 
building or even build your own. Or, 
maybe build a two, or three, or yes, even 
a four car garage to hold all of that neat 
stuff. The cars can sit in the driveway. 
Maybe a pole-barn, or if you are lucky 
enough to have room for one, a “real” 
barn could be constructed. Perhaps even 
a warehouse with plenty of room could 
be rented and utilized to house that ever- 
growing assemblage of fine vintage 
electronic apparatus. 

Of course, anyone who enjoys old tube 


type equipment understands that you 
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must also maintain a “supporting stock” 
of old tubes and replacement parts to 
keep everything running. So that tends 
to"imagnify , the. storage) space 
requirements. 

Add the appreciation for vintage tube- 
type homebrewing to the equation and 
things really get interesting. One of the 
most frustrating categories of “priceless” 
items is transformers and chokes. We all 
know that these are some of the hardest 
items to find for replacement or vintage- 
style home brew projects and they can be 
very expensive. Much of the expense 
associated with “IRON” is in shipping it. 
Also, most hams hate dragging those 
heavy relics to and from hamfests. 
However, if they do get them toa hamfest, 
they are frequently willing to sell them 
cheap because they don’t want to lug 
them back home again. “Wow! I have 
seen some real bargains at Dayton,” for 
instance. But if you have ever tried to lug 
a 75 pound high voltage plate transformer 
from the flea market area to your car in 
the mud lot, er, eh... “parking lot” at 
Dayton, you know that can be a daunting 
task. Of course shipping such a beast 
through the mail can be equally limited 
in practicality. The transformer might 
only cost you 15 bucks but the shipping 
is 75 or 100 bucks! On the other hand, 
what a sense of accomplishment if you 
can acquire such prizes for your collection! 
It is almost a shame to include such an 
item in a construction project. Perhaps, 
it is more fun to display and brag about 
your collection of vintage priceless 
“TRON”. 

Now, while we’re on the subject of 
parts, who can resist old transmitting 


tubes? These are really attractive items to 
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accumulate, even if they don’t work. Did 
you ever wonder why there are so many 
tubes out there that are “assumed to be 
new, but don’t have the box” or “slightly 
used, but good”? Of course, the usual 
qualifier goes something like this: “I have 
no way to test it, but the glass is clear and 
the filament shows continuity.” Well, I 
hate to burst any bubbles, but a lot of 
those “N.O.S.” tubes are either defective 
or well used and just don’t show their 
age. Tubes deteriorate with hours of use 
and emission goes down, but they still 
look good, in many cases. I have to admit, 
however, just like everybody else, ’'m 
always hoping to find bargains and I love 
those old bottles, even if just to sit them 
on the shelf and admire them’ 

By the way, where did all the RF chokes 
go? It seems like the plain old garden 
variety 2.5 mH RFC that is found in 
nearly every old rig design is now a rare 
commodity. Variable capacitors and plug- 
in transmitter tank coils are also harder 
to find than you might expect. Perhaps 
these parts have all been snatched up by 
accumulators! 

It is an interesting exercise to explore 
all of the clichés and conventional wisdom 
associated with the analysis of what makes 
people who collect “stuff” enjoy it so 
much. What makes us tick? Why do we 
have this preponderance for assembling 
the maximum amount of junk before we 
die? 

As evidenced by the popularity of 
Internet auction sites such as eBay, 
collecting is a hobby and a pastime that is 
enjoyed by vast numbers of people who 
are often willing to go to extreme limits 
to build and maintain their collections. 
People collect just about everything 
imaginable, and a few things that aren’t. 
It never ceases to amaze me, how much 
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people are sometimes willing to pay for 
items, just for the privilege of owning 
them or filling in a needed spot in their 
collections. Many are actually driven by 
a need to own more items than their 
fellow collectors in an attempt to be the 
supreme accumulator. As the saying goes, 
“The man who dies with the most toys, 
wins!” Hmmm...seems a bit like plain 
old hoarding, doesn’t it? Why does 
anyone need six Harvey Wells TBS-50Ds? 
I’m still trying to figure out why I have 
two of them! I guess, first of all, I should 
admit that I have fallen into the 
temptation myself on numerous 
occasions. It is almost like you just cannot 
pass up an opportunity to acquire a choice 
item, even though you know you really 
do not need it. 

Some of the often-discussed excuses 
and accompanying observed personality 
types exhibiting the accumulator/ 
collector behavior (as associated with old 
electronic equipment and ham radios) 
are as follows: 

1. Nostalgic: “I could not have afforded 
that SX-NC-KW-HQ-1X unit when I — 
was a young novice in the ‘50s/’60s, so I 
just can’t resist buying one (or two) now.” 

2. Conservationist: “Those things are 
really rare, so if you find one, better buy 
itand hang on to it. It will really be worth 
a lot of money some day.” 

3. Planner AKA Packrat: “I will buy 
that now, because I’m sure I will have a 
use for it sometime, or I can always use it 
for parts.” 

4, Capitalist: “Pm going to pickup as 
many of those XYZs as I can, fix-um-up 
and sell-um at hamfests and make a lot of 
money so I can buy more junk.” 

5. Visionary: “If I buy that unit, I will 
only be 15 units short of having the 
whole set of units with serial numbers 
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beginning with 123.” 

6. Opportunist: “ I need something to 
fill that empty space at the end of the 
shelf. Then I can buy another shelf.” 

Pee eunoisscur: “1 only have 
Hallicrafters and National rigs for 75 
Meters. I need to have a Collins.” 

8. Competitor: “Ted has one of these 
rigs on the air and it sounds great. I gotta 
have one too, even though I have 36 
other rigs. I can’t be outdone by Ted!” 

9. Preservationist: “I need to collect 
and store as much of this stuff as possible, 
because those nasty solid-state slopbucket 
guys will get a hold of it and send it to the 
dump if I don’t save it.” 

10. Historian: “This is the 5th rig built 
by Elrod P. Futzworthy, III in 1931 for 
the ARRL DX Contest. He made 51 
contacts with it on 20 Meter AM! I just 
have to own it!” 

11. Fanatic: “That rig is museum 
quality and is easily a 9.99 out of 10 on 
the perfection scale. I will only own the 
best!” (Until a better one comes along.) 

12. Devotee: “I just have to buy one of 
those 100 Watt Afghanistan Army surplus 
transmitters. It looks like hell, It runs on 
175 V, 300H2 AC, but it works great if 
you can build a power supply and you 
can use it on 160 AM!” 

13. Thrifty: “I can’t pass up this 20,000 
ft. spool of dial cord at such a cheap 
price. You never know when it might be 
needed.” 

14. Die-hard: “TI will never own one of 
those YaeKenCom pieces of solid-state 
@*Vo$#. Tubes Rule!” 

15. Homeless: “I thought I would have 
room for that 10 kW Broadcast 
Transmitter in the family room, but the 
modulation transformer was in the way 


or tie iw 'so I put the IV on theiback 


> 
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Well, which one are you? I could 
probably qualify as several of these. Maybe 
even a few more that I haven’t listed. 
Let’s face it; we have to be a little bit 
eccentric to enjoy such an avocation. | 
have often considered myself to be a 
collector; however, collectors may often 
pass up items that are not pristine or in 
“mint” condition Since I enjoy actually 
using and operating the old gear that I 
have acquired and it doesn’t have to be in 
perfect cosmetic condition, it would 
probably be more accurate to describe 
me as an accumulator. I also enjoy vintage 
style homebrewing, so my accumulation 
includes lots of parts. 

One thing is certain. I really enjoy old 
tube type ham gear and I really enjoy the 
nostalgic feelings associated with it. This 
is a hobby that you not only enjoy, you 
experience it. You either recall your own 
actual personal experiences or you learn 
to appreciate a bygone era by learning 
about it and talking to others who actually 
participated in it. Either way, it is 
guaranteed to be a lot of fun. So join me 
and start accumulating right now! 
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The Regulators 


By Mike Murphy, WU2D 
38 North Reading Street 
Manchester, NH 03104 


I know some of you may be saying that 
Mike must really be bored to be writing 
about such a dry subject as high voltage 
regulation. The simple fact is that 
sometime or other you are going to run 
into a situation where you are confronted 
with a circuit that has onboard regulation 
or dearly needs it! Somebody at work 
heard that I was working with high 
voltage and he asked “do your circuits 
blow up?” I said that this was the wrong 
question. The question really is: “do my 
circuits blow up often?” 

Traditionally we have been using the 
mainstay of regulation, the gas tube, 
better known as the voltage regulator or 
VR tube. These simple devices have been 
utilized in great numbers of designs to 
produce a steady high voltage for a VFO, 
or on the screen and sometimes the plates 
of an oscillators, buffers, modulators or 


amplifiers. Actual electronic regulators 

with amplification and feedback were 

considered a waste of circuitry and were 
0C2 
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mostly reserved for broadcast transmitters, 
electronic instruments like generators and 
oscilloscopes and in high end audio 
equipment. I want to cover the VR tube, 
shunt regulation, the simple voltage 
follower regulator and finally electronic 
regulators with feedback. They all have 
their limitations in terms of input voltage, 
regulation, complexity, flexibility and 
current delivery to the load. 

The VR Tube 

Gas tubes date from the earliest of tube 
types, but it was not until the late 1930s 
that ionized gas glow discharge voltage 
regulators became readily available with 
the VR-75-30, VR-105-30 and VR-150- 
30 octal types representing the first 
mainstream series. 

This list represents most of the common 
VR tubes. One standout is the 5651, 
which is actually a voltage reference 
designed specifically for electronic power 
supplies found in many instruments of 
the 1950s-"60s including most high end 
oscilloscopes. By the way it is “ZERO 
B2” not “OH B2,” although everybody 


says it that way! 
Operating 
ma. 


Figure 1: Common VR Tubes 
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Figure 3: Common VR Tube Base 
Diagrams 


VFO Example 

Let’s start with a simple VR tube 
regulation application. Say we wanted to 
provide regulation to a VFO by simply 
stabilizing the screen grid to 150 VDC. 
The typical GAU6 VFO screen draws 2.5 
mA in normal operation. Consider that 
the supply voltage is 300 VDC. Looking 
at our chart, we select the 0A2, a 150V 
tube. 
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Figure 2: Common Regulator Tubes 


Doing the Math 

300 VDC- 150 VDC = 150V meaning 
150V of drop will be required in the feed 
resistor. We know that the VR tube will 
require at least 5 milliamperes and the 
oscillator needs 2.5 milliamperes; so this 
is 7.5 mA total. So the ideal resistor 
would be 150V / 7.5 mA = 20k. To be 
safe, we really should make the resistor a 
bit lower in value to guarantee that the 
tube will ionize, or fire reliably. With 8 to 
10 mA of current, you will be dissipating 
close to 1.5 watts in the resistor. Because 
this resistor is doing VFO duty, and it 
dissipates power in the form of heat, it 
should be oversized and it should not live 
in or near the VFO compartment. A 
good choice would bea 5 watt wire wound 
resistor or evena 1OW Brown Devil. Now 
you know why the 18-k, 2-watt feed 
resistor in the Viking Ranger VFO 


regulator circuit was a bit too light, and 
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why they burn up or 
drift high until the VR 


tube extinguishes! 


R SERIES 


This example was an 


easy regulation 
problem because the = 
load remains constant. A 
When the load is 
dynamic, as with a 
keyed stage and with | ¥ 
linear amplifiers and 
modulators, you have 
to set the regulation 
into the middle of the 
VR tube’s operating 
mA range. 

VR Tube Myths 

Myth: VR tubes do 


USE OF STEERING DIODES 


RL 


= Bt 


POOR REGULATION 


best when fed with an 
unregulated noisy 
source voltage in a bright room; a 
dynamotor in the desert is best. 

Truth: As long as you operate the VR 
tube with a high enough source voltage 
and you have a high enough value feed 
resistor and you operate well into the 
operating current range, they are pretty 
bulletproof and will ionize or strike every 
time. When however you do not have 
this margin, as with feed resistors which 
have drifted north in value, the tubes can 
become stubborn to strike. Some blame 
photoelectric effects based on the fact 
that VR tubes exposed to light ionize at a 
lower potential. While true to some 
extent, removing a tube shield is not the 
answer. Replacing the resistor and/or VR 
tube is what is called for. Another caution 
is to not use a large value capacitor directly 
across the device. A good rule of thumb is 
to stay below 0.1 pF and most folks say 
0.01 pF. The tubes do dissipate power 
during ionization so they can get warm. 

Command Set VFO 

The ARC-5 VFO is a keyed triode 
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Figure 4: Parallel VR Tube Topologies 


power oscillator. This type of dynamic 
load requires more voltage, draws more 
current and requires better regulation if 
chirp is to be avoided. If our ideal voltage 
was 210 to 225 VDC on the oscillator, 
and we needed 50 mA, how can we handle 
this with VR tube regulation? If we stack 
two VR-105s, we get a nice 210 volts. A 
VR-75 and VR-150 give essentially the 
same at 225V. Since current through the 
two VR tubes is common, the limits of 
regulation are determined by the tube 
having the smaller current limitation. 
Fortunately, both have the same 40 mA 
maximum. Unfortunately, our lash up 
does not work; it turns out that we simply 
run out of regulation and the tubes are 
both bright to the point of excess key up 
and extinguish key down! 
Paralleling VR Tubes 

Why not simply parallel VR tubes to 
get more current as shown in figure 4A? 
This does not turn out to work in the way 
one would expect. It becomes apparent 
that one tube will have a slightly lower 
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such legs and four VR 
tubes total, we now 
have 10 to 80 mA of 
capability. 

Treating each leg 
independently; with a 
voltage source of 550V, 
RL the resistor for each leg 
ARC-5 ) 
SCREENS can be calculated. Let’s 
go for 60 mA Total or 
30 mA in each leg. 550 
— 210/30 mA = 7000 
ohms. At key up, 30 
mA will flow down 
RL2 each leg, which is still 
oe in the safe range. On 
key down, each leg will 
get 5 mA. Each resistor 
will dissipate over 6 
watts. So next we select 
a practical resistor 
value. The choice 
would likely be a pair 
of 5.6k 10 watt jobs 
providing 37 mA or so 


of current in each leg 


Figure 5: Series String with More Current Capacity 


strike voltage (ionization potential) and 
will fire or ionize first and will essentially 
prevent the second tube from ever firing. 

You can parallel tubes if you use 
equalizing resistors of around 100 ohms 
on each as with figure 4B, but this is not 
the way to good regulation! There is a 
fairly silly solution that came out of an 
old ARRL Hints and Kinks, which was to 
parallel two tubes with separate feed 
resistors and combine the outputs with 
steering diodes. Now this is novel. The 
clever solution in figure 4C allows each 
set of tubes to fire independently and 
deliver current to the load without back 
feeding current into the other set. 

So back to the ARC-5; by using two 
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key up and 5.3 mA key 
down, which is 
acceptable. The voltage drops of the 
diodes are considered to be negligible in 
this application. The idea can be used in 
voltage divider fashion as well. Many 
times several well regulated voltages are 
required as with a transmitter or audio 
amplifier. 
Simple Cathode Follower Regulator 
If you need more current and do not 
want to keep adding VR tubes and diodes 
ad nauseam, you can use a pass device in 
a cathode follower scheme to act as a higher 
current delivery system. A single low Mu 
triode or triode connected pentode can 
do a good job up to the 50 mA, or so, 
range. Low Mu triodes like the 6B4, and 
6080 or 6GAS7 with both sections 
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Figure 6: Cathode Follower Regulator 


paralleled provide the lowest output 
impedance. My experience with single 
triode connected pentode pass devices 
was not encouraging. I did not go too far 
with this, but here is the theory of how it 
works: 

If the input voltage increases, the 
voltage at the cathode of the 6Y6, (the 
load voltage) tends to increase. As this 
voltage increases, the negative bias on the 
tube increases and the plate resistance of 
the tube becomes greater. Consequently, 
the voltage drop across the tube increases 
with the rise in input voltage. If the 
circuit is designed property, the increased 
voltage drop across the tube is 
approximately equal to the increase in 
voltage at the input. We are basically 
changing the tube’s plate resistance. Thus 
the load voltage remains essentially 
constant. The resistor R5 is used to limit 
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the grid current. The VR tubes supply a 
fixed bias for the grid of the tube. The 
output voltage of the simple cathode 
follower voltage regulator shown cannot 
remain absolutely constant. As the input 
voltage increases, the voltages on the 
cathode of the tube must rise slightly if 
the regulator is to function. The voltage 
regulator shown in the figure compensates 
not only for changes in the output voltage 
from the source, but also for changes in 
the load. For example, if the load 
resistance decreases, the load current will 
increase. The load voltage will tend to 
fall because of the increased drop plate to 
cathode. The decrease in load voltage is 
accompanied by a decrease in bias voltage 
grid to cathode. The bias voltage on is 
equal to the output voltage minus the 
reference. Thus the effective resistance of 
the tube is reduced at the same time the 
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load current is increased. The IR drop 
across the tube increased only a slight 
amount because resistance decreased 
about as much as current increased. 
Therefore, the tendency for the load 
voltage to drop when the load is increased 
is checked by the decrease in resistance of 
the pass tube. The output impedance of 
the cathode follower is approximately 
equal to 1/gm of the pass tube or around 
70 to 100 ohms but with a single triode 
connected pentode pass tube the 
performance was poor at 50 mA draw. 
The only solution would be to add more 
pass tubes in parallel. To handle our 
ARC-5 problem we would likely need a 
6AS7 dual triode or two triode-connected 
6L6s. Notice the interesting connection 
on the top VR tube where pins 1 and 5 
are separately connected. This is a safety 
circuit that brings the grid to ground 


through R4 should the VR tube be 
accidently pulled out. This approach can 
be applied to any of the miniature VR 
tubes in electronic regulators. 
A Better Electronic Regulator 

Just when I was about to give up, I 
found an old circuit. This is a classic seen 
in handbooks and magazines and military 
manuals since before WWII that can be 
built with any number of different tubes. 
It is simple and effective. Based on the 
tubes ratings and the number of tubes 
you parallel up, you can handle from 50 
to 250 mA loads. As before with the 
cathode follower, the original lineup was 
usually a GAS7 or 6B4 pass device and a 
6SJ7 or 6SH7 control amplifier with a 
VR-105. Later, triode connected 6L6s, 
6Y6s and 807s became popular. The 
figure 7 circuit was used in the famous 


Hewlett Packard 400B VIVM. 


Figure 7: HP-400B Voltmeter Regulator 
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Figure 8: Classic Feedback Series Regulator 


I have also used miniatures such as the 
6S4 and 12B4 triodes or triode connected 
6AQ5s, 6BQ5s or 12BY7s as pass devices 
for applications up to 50 mA Certainly 
many Compactrons and beam power TV 
sweep tubes would work nicely. The 
control or error amplifier can be almost 
any pentode and single and dual triode 
control circuits exist as well. You do have 
to be cautious about keeping the potential 
between the filament of the pass and 
control devices and the output voltage as 
close as possible to prevent an arc-over 
and there are many circuit schemes which 
facilitate this. The simplest is to float the 
6.3 VAC for the pass and control tubes 
on a separate (isolated) filament winding 
and connect it to the reference with a 
resistor. Here is a practical and fairly 
compact regulator circuit which is capable 
of 60 mA and would certainly be adequate 
for regulation on an ARC-5 transmitter 
VFO and screen. 


This new circuit (figure 8) is excellent 
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in every respect, save complexity, 
compared to the cathode follower. 
Prototyped on a wooden board using an 
old 6SJ7 and a 6L6 metal, at 60 mA 
drain, the voltage drop was a negligible 
dropping from 220V to 219.8V under 
load (figure 9). Compared to the simple 
cathode follower, this type of circuit, 
which includes feedback correction, has 
better regulation, much lower output 
impedance and produces less “hum” from 
the regulator. I tried a 6V6 and 6F6 tube 
in this circuit and they were less capable, 
but a 6L6, 807, 1625, and 6DQ6A all 
gave excellent results at this current level 
for a single tube pass device. The circuit 
is well behaved and tolerates temporary 
short circuits. 

The 6SJ7 error amplifier compares a 
fraction of the output voltage with the 
105V fixed reference, and uses the derived 
“error” voltage to control the series pass 
tube. C3 actually couples hum back into 
the circuit via negative feedback to further 
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Figure 9: Breadboarding the Regulator 


reduce noise and hum. 

The circuit does lose gain below a 
source voltage of 340 VDC at 220V out. 
Playing with R4 and R5 can correct this. 
The output voltage of this circuit cannot 
be adjusted below the voltage of the VR 
tube plus about 50 volts. So, a regulator 
built using a 105 volt tube would only 
regulate down to about 150 volts. R4 and 
R5 set the voltage on the screen grid of 
V2. This voltage will vary some and the 
more it varies the less gain the tube will 
have. The voltage divider is made as stiff 
as practical. The screen voltage is usually 
set between 1/2 and 2/3 of the supply 
voltage. R3 and R4 also provide the 
current for V3 the regulator tube. This 
tube requires a minimum of 5 mA to 
maintain the glow discharge and regulate 
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the voltage. In order to insure that an 
input voltage droop won’t extinguish the 
VR tube, a minimum current of 10 mA is 
usually set. 

If the voltage at the output tries to 
decrease, the voltage at the grid of V2 
will change a bit in the negative direction 
due to the voltage divider made up of RY, 
10 and 11. This will decrease the plate 
current of V2 because the cathode is held 
constant by the VR tube. The 6SJ7 
control amplifier is likely to provide a 
gain of 150 in this circuit. If we have a 
voltage reference of 105V and we want a 
220 volt output, we will need to set the 
voltage divider of R9, 10 and 11 to close 
to 2:1. The voltage divider also reduces 
the stage gain by half, or to around 75. 
So, the effective output impedance will 
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Figure 10: An Electronic Regulator in an old Collins 618S BFO Module 


be reduced by this amount. So compared 
to the cathode follower with its 100 ohm 
impedance, this circuit provides 100/75 
or 1.3 ohms. In other words, if the no 
load voltage was set to 220V anda50 mA 
or 4400 ohms load suddenly appeared, 
the voltage drop would be no greater 
than 4400/(4400+1.4) x 220 = 219.93V, 
very close to our crude bench results. 
Here is the same circuit built with a 
GAUGA, 0B2 and a 6BQ5 in a small 
moduleo it asieapablesot identical 
performance based on the current 
capability of the pass tube. Normally if 
more tubes are added in parallel with the 
pass device, equalizing resistors are added; 
usually 100 ohms on the plate side. A 
pair of 6(AQ5s might be a good choice to 
reach the 60 to 80 milliampere level. 
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Solid State Tube Regulators? 

I was not going to go there, but in 
reality many tube circuits can benefit 
from some solid state help in the 
regulation department. Of course, much 
of the aforementioned goes for Zener 
diodes and they also have a few unique 
and interesting rules you must follow, 
but I will not get into that discussion. | 
will simply present a typical solid state 
voltage regulator scheme that can be 
identified as a source follower so it is very 
similar to the cathode follower circuit 
that we discussed. One nasty habit with 
solid state high voltage regulators is their 
tendency to fail, sometimes violently, if 
short circuited. I have been experimenting 
with the old bipolar sensing-shutdown 
circuit and have applied it to a Mosfet — 
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Figure 11: A Solid State HV Regulator with Current Limit 


regulator as shown in figure 11. This is 
showing great promise. If you short the 
output, you will get a spark of course, but 
the device shuts down the Mosfet in time 
and no circuit damage has been observed 
and it recovers beautifully. It is interesting 
how many components are required to 
protect solid state devices! 

Here is something to try with those old 
Class E reject Mosfets that have too high 
a capacitance or RDS (on). It is a good 
idea to use a device that has a rating of 
twice the voltages you want to play with. 
The NPN current limiting device is 
actually floating and any 50V part will 
work. A 2N2219A worked fine. Do not 
forget to properly heat sink and insulate 
the Mosfets as they get very hot delivering 
current with a large voltage drop. I am 
showing a dual regulator off the same 
Zener stack. The performance is very 
good as this is a very low impedance 
circuit with the sense resistor being the 
largest contributor. A feedback system 
using an op-amp could be applied as well 
for superior regulation. Thanks to 
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WAIQIX, Steve, for helping calm a nasty 
parasitic in the Mosfet, which tripped 
the current sensor prematurely (no 
damage occurred) but was cured by the 
addition of the 100 ohm resistors in the 
gates of the Mosfets. 
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The Lew McCoy Three-Band One-Tube 6DQ6A 
Novice Transmitter 


By David W. Ishmael, WAGVVL 
2222 Sycamore Avenue 

Tustin, CA 92780 
714-573-0901 


daveishmael@cox.net 


During my pre-Novice years, starting 
in about 7" grade, I carried around a 
dog-eared copy of Lew McCoy’s, 
(W1ICP, SK) single-GAG7 80/40M 
flalismitterethat appeared (in the 
November ’53 QS7 and later editions of 
the ARRL handbook. Reference my 
article The Lew McCoy Memorial 80/ 
40M Transmitter that appeared in ER 
#230, July 2008. My first Elmer, Jim 
(W6WQJ, SK), even helped me build 
that single-GAG7 transmitter in 1959, 


Novice Transmitter 
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Front View of the Single-GDQ6A Lew McCoy 3-Band 


although it disappears from my memory 
sitting on a closet shelf in Albuquerque, 
NM, having never been put on the air. 
After enrolling at Palm Springs High 
School in my sophomore year in 
December ’59, I soon obtained my Novice 
license “WV6LXW,” and quickly 
upgraded to a Conditional license, 
“WAGLXW.” My transmitter of choice, 
and indeed the only transmitters built 
during the next 2-2 years at my QTH, 
while at PSHS, were based on Lew 
McCoy’s single-6DQ6A transmitter that 
appeared in the December ‘57 QST, and 
later editions of the ARRL handbook, A 
Three-Band  One-Tube Novice 
Transmitter. | have long forgotten how 
many versions of that transmitter I built, 
but it was quite a few, 
and 
“behaved” poorly. It 
wasn't until I restored 
a Conar 400 3-band 
Novice transmitter in 
95, that-oleeneaiel 
appreciated the 
idiosyncrasies of using 
a single-GDQ6A 
The 
circuit of the Conar 
400 was virtually 
identical to those 
transmitters I built 
during PSHS and were 
loosely based on 
McCoy’s design, less 
0D3/VR-150 screen 
regulator and keying 
circuit. Reference my 


they mostly 


transmitter. 
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article The Conar 400 Revisited that 
appeared in ER #74, June 1995. I also 
completely rebuilt a second Conar 400 
in May 2011,.so I was once again 
reminded of my high school days in 
amateur radio. 

Over the years, I have acquired some 
very nice pieces of equipment via eBay. 
A seller that I have book marked, and 
that I frequently “visit,” is Robert, 
K6RAR (robtram). He typically has some 
very interesting items listed, and I’m 
always curious what he has for sale. 
While looking at his listings in early 
March 2012, I spotted “Homebrew 
Novice Transmitter Circa 1957.” When 
I looked at the photos, especially the top 
of the chassis, I instantly recognized 
McCoy’s single-6DQ6A design! The 
photo of the wiring confirmed my 
suspicions as the component values 
looked spot-on. This HB transmitter 
was, without a doubt, the finest example 
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I quickly recognized McCoy’s design when I saw the top of 
Tubes are a 6DQG6A, 0D3/VR-150, and a 


design that I had ever 
seemn and.” 1 bid 
accordingly (as did 
others). Robert’s 
auction also included 


a link to a YouTube 


video demonstrating 


the operation and 
keying characteristics 
of the transmitter, so 
there was no doubt as 
to the condition of 
this transmitter. At 
the end of the day, I 
was the _ highest 
bidder, and in short 


order that transmitter 


was “in the mail.” 
Shortly, a FedEx 
box appeared on my 
doorstep. The transmitter was very well 
Paciaeed im 1 Gl Geel 6" box, 
surrounded by several layers of precisely- 
cut 1-2" foam sheets. After unpacking, 
the transmitter looked much better in 
person than its eBay photos. The first 
thing I did was to remove the transmitter 
from its black wrinkle cabinet and 
reviewed its construction, wiring, 
component values and date codes, etc. I 
had traded several emails with Robert 
trying to determine who built this 
transmitter. Unfortunately, the 
transmitter was from the estate of a 
“collector” and Robert doubted that he 
was the original builder. The filter caps 
were Sprague ATOMs and were date- 
coded 7526 and were, in my opinion, 
original. That puts the construction of 
this transmitter no earlier than mid ’75. 
Here are some comments after cleaning, 
detailing and testing the transmitter: 
¢ The black-wrinkle steel cabinet is 11- 
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The 3-4" x 6" Bakelite board contains the filter capacitors and keying monitor 
circuitry. The large 60k, 50-watt resistor mounted against the rear of the chassis 
is the bleeder resistor. 


Y4"W x 9"H x 11-%"D and has a hinged 
top and rear panel. It is similar toa BUD 
utility cabinet, but I don’t believe it’s a 
BUD. The front panel is 1/8" thick and 
is labeled with dry-transfer decals. 

¢ The aluminum chassis is 8" x 10" x 3" 
and is a non-standard size, not appearing 
in any of my vintage catalogs. Maybe it 
came with the cabinet? 

ene 
exceptions, were per McCoy’s article. 
The cabinet and layout is the builder’s 
and an improvement cosmetically over 


components, with minor 


the original — very reminiscent of 1940’s 
and 1950’s design. The components 
appear to have been purchased new for 
this project. The bypass caps and RFCs 
are the same brand — no evidence that a 


junk box had been used. The tubes look 


new. 
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¢ A Shurite Model 850, 0-150 mA 2-%" 
meter was used instead of the Model 950 
used in McCoy’s design - and an 
improvement cosmetically over the 950. 
¢ The power transformer and filter choke 
have no identifying numbers, and the 
voltages are higher than McCoy’s design, 
and the builder used 600 VDC filter caps 
as a result — not the specified 450 VDC. 
The key-up voltage at 120 VAC line is 
509 VDC, falling to 442 VDC when 
keyed. The builder didn’t scale-up the 
10-k 0D3/VR-150 series-dropping 
resistor, and he should have with the 
higher B+ (my only criticism). 

¢ In my experience input/output power 
varies considerably with the 6(DQ6A and 
the FT-243 crystal used, so I didn’t spend 
any time profiling its performance. 

¢ The builder was meticulous. Small 
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Fig. 1—Circvit diagram of the three-band transmitter. Capacitances are in uf. Unless designated otherwise resistances 


are in ohms (K = 1000). 


Ci —3-30-yf. trimmer. 

Co—100-ppef. mica. 

C3, Cs, Cio, Cit, Cis, C1g—O.001-pf. disk ceramic. 

Cs, Cs—0.001-uf. 1600-volt disk ceramic. 

Ce—365-uuf. variable capacitor, single section, broad- 
cast-replacement type. 

C7—0.001-pf. 600-volf mica. 

Cs—365-ypuf. variable capacifor, dual section, broadcast- 
replacement type. 

Ciz—500-ppuf. mica or ceramic. 

Cis—0.01-pf. disk ceramic. 

Cia—8 /8-j4f. 450-volt dual electrolytic capacitor. 

Ji, Je—Open-circuit phone jack. 

J3—Phono jack, RCA type. 

Ja—Coaxial chassis connector, SO-239. 

li—10 turns No. 18 wire spaced on a 100-ohm 1-watt 
resistor. 


le—6 turns No. 16 wire, 8 turns per inch, 114 inches diam. 
(B & W 3018). 

Ls—23 turns No. 16 wire, 8 turns per inch, 14 inches diam. 
(B & W 3018). The 7-Mc. tap is 18 turns from 
the junction of Le and Ls. 

L4—8-h. 150-ma. filter choke (Thordarson 20C54). 

My — O — 150 ma. (Shurite Model). 

Ri — Rs — As specified, 

RFC), RFC2, RFC; — 2,5-mh. r.f. choke (National R-50). 

$:—Single-pole 3-position switch (Centralab 1461). 

S2—Single-pole single-throw toggle switch. 

T1—Power transformer: 360-0-360 volts, 120 ma.; 
6.3 volts, 3.5 amp.; 5 volts, 3 amp. (Stancor 
PM-8410). 

Yi—Crystal (see text). 


Original Schematic from the December 1957 QST, Page 35 


metal clamps were used to position the 
output coax cable, etc. Cable harnessing 
was used on as few as two parallel wires. 
The point-to-point wiring was well 
thought out and clean. A 3-%4" x 6" 
Bakelite board was mounted underneath 
the chassis that contained the two filter 
caps and keying monitor circuitry. 
There’s not so much as an extra hole 
visible anywhere! 

All-in-all, it is pretty darn impressive, 
and avery nostalgic addition to my meager 
collection: Built in) *75, or latér, the 
builder took pains to create a retro 40’s 
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or 50’s transmitter, and to the casual 
observer, he succeeded admirably. I just 
wish I knew who built it! Readers can 
email me for a PDF copy of McCoy’s 
original article in the December’57 QST, 


or just the schematic. 
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The American VHF-AM Equipment Gallery 
Part 16, The Comcraft CTR-144 2M AM/FM Transceiver 


By Jim Riff, K7SC 
9411 E. Happy Valley Road 
Scottsdale, AZ 85255 


k7scjim@gmail.com 


When the well-known and common 
Gonset Communicators came on the 
market in the 1950s, they established a 
standard for compact VHF transceivers. 
The combination of receiver, transmitter, 
and power supply in one package was a 
new and exciting concept. Many 
companies offered 2-meter components, 
but Faust Gonset (W6VR, SK) combined 
them into one system, and made mobile 
and base operation possible with one 
compact “package, “Phese Gonset 
Communicators have been written about 
extensively, so I will focus on the other 
companies who challenged this 
technology with their own designs. 

The last of this series will cover one of 


the last old-generation 2-meter AM 
transceivers that competed for market 
share in the then-fast growing 2-meter 
markets. Today, with the growing interest 
in 2-meter AM activity in the US, these 
old “boatanchors” have become 
increasingly popular. The operation, 
maintenance, repair, and collecting of 
these boatanchors has become easy and 
fun. 

Comcraft Inc. of Goleta, California, 
introduced a compact 2M transceiver, 
CTR-144, early in 1970 as an offshoot of 
their similar military transceiver line. At 
$460 in 1970, it was not well circulated 
among the ham community. A light and 
compact unit, it had superior performance 
specifications. Available for only one year 
before being replaced by their more 
expensive thumb wheel synthesized model 
that cost $795 and probably never sold. 
The CTR-144 is constructed on heavy 
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Figure 1: The Comcraft CTR-144 VHF transceiver was introduced in 1970. 
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Figure 2: Block Diagram of the CTR-144 


epoxy glass printed circuit boards, and 
compacted into modules that are not 
easily serviced, and no expense was spared. 
Although not actually a “boatanchor” it 
still can be considered an old 2M AM 
transceiver even though it is 100% solid 
state. It does not have any association 
with today’s modern FM rigs other than 
the ability to transmit and receive FM. 
The FM generation is accomplished via a 
unique heterodyning technique. AM 
modulation is probably the best of any 
2M rig then and now. High-level, push- 
pull audio is used to modulate the 4-watt 
final and each buffer stage. With a long 
slide-rule dial and small VFO dial, see 
figure 1, this unique transceiver puts out 
a loud, great sounding AM signal on 2 
meters, not with giant power, but with 
powerful 100% modulation. A unique 
feature of the CTR-144 is its ability to 
use the VFO on both AM and FM, see 
figure 2. Zero beating the desired signal 
and operating simplex is a breeze on 
either AM or FM. There are no provisions 
for repeater subtones in this unit. There 
are provisions for 1 external and 4 internal 
8 MHz crystals that are all warp 
adjustable, and a very stable VFO that is 
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selectable from the front panel. It is 
believed that Comcraft became, or was 
purchased by, the Cubic Corp. in the late 
FPPOS. 

Pros: Has push-pull 2N3055 high level 
AM modulation, no VFO drift, is 
compact and light weight. Has both AM 
and FM transmit and receive ability, both 
modes VFO controlled. All crystal 
positions are frequency adjustable. 
Excellent stability and sensitivity (.1 pv). 

Cons: Has low 4-watt RF output, 
possibly hard to service, a unique output 
transistor, rare and expensive, with a 
high original purchase price of $460.00. 

Specifications: 117V and 12V 
operation, all solid state, .lpv receiver 
sensitivity, VFO and crystal controlled, 
weight, 13 pounds, size 6" x 10" x 7". 

Conclusions: With an all solid-state 
design, it is the: “Collins” of 2M 
boatanchors. The Comcraft looks and 
performs like a good tube transceiver, 
but it is not easily serviced. The best 
sounding modulation of any 2M rig, 
then or now, and it is great for checking 
into the local 2M AM nets at 144.450 
MHz. 
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My Continuing Boatanchor Experiment 


By Ken Miller, KOCTW 
k6ctw@earthlink.net 


Introduction 
When _ bringing —_ boatanchor 
transmitters back into full-time service, 
it is important to consider the currently 
expected levels of accuracy, stability, 
signal purity and operational input and 
keying requirements that will be needed. 
When undertaking this kind of effort, we 
hams should begin with an understanding 
of the complexities of the task. As much 
as we might like, many times, it’s not just 
as simple as building a kit and getting on 
the air. What follows is a description of 
the efforts I took using a kit, originally 
available from the Nor Cal QRP Club’ 
that is currently driving a Heathkit DX- 
60. Although this is a construction article 
based on the NorCal offering, it could be 
redone with any of a number of the DDS 
VFO kits and assemblies that are 
available. 
Infected 

It started innocently enough at a local 
hamfest when I saw a Drake 2-B and a 2- 
BQ (the matching Q Multiplier) for sale 


Figure 1: The KG6CTW Homebrew VFO 
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at a really cheap price. It wasn’t in great 
shape but looked like it would be worth 
restoring. It should be noted that the 
Drake 2-B was the receiver I had as a 
Novice back in 1967 when my love affair 
with the Morse code and ham radio was 
just beginning. Although it took a while 
to get all of the replacement parts, it was 
fun rebuilding the 2-B and bringing it 
back to good-as-new condition. 

With my Novice receiver in place | 
began thinking of getting a transmitter 
to go along with it (you can see the 
progression of the disease already I’m 
sure). Along the way I found, in almost 
new condition, a B& W 381-C tube based 
TR-switch. After recapping it and adding 
an on-off switch and power indicator, I 
was rewarded with a superb accessory 
very much like the one I had built for my 
novice station. Then, at a hamfest in 
Oregon, I found a Heathkit DX-60 and 
the associated HG-10B VFO. There were 
a few wiring mistakes in the DX-60 and 
it needed new electrolytics, but the front 
panel and chassis were in very good shape. 
The HG-10B VFO was in excellent shape, 
and after alignment it was extremely stable 
and almost drift free on 80 meters. On 
40 meters and above however, it drifted 
quite badly. After experimenting with 
some temperature 
capacitors, the drift was brought down to 
within about 1 kHz, or so, per-hour on 
40 meters. This station proved to be as 
enjoyable to use as | remembered from 
my youth. 

Needed: An Accurate and Stable 

VFO 
There was, however, another issue. 


Neither the 2-B nor the HG-10B had a 
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compensating 


Figure 2: Component View of the Homebrew VFO 


very accurate dial, so getting exactly on 
frequency was problematic without 
crystals (quite important if I were to try 
and use the station for National Traffic 
System —NTS-— nets and schedules). Since 
the DX-G60 only has 4 crystal positions, 
and no front-mounted crystal socket, I 
needed to come up with a better solution. 
Also, I needed to cure the drift problem 
because the transmitter was completely 
unusable on 20 and 15 meters. Since the 
40 meter frequency is doubled for 20 and 
tripled for 15 meters, so was the drift. 
After a bit of research I decided to look 
at modern direct digital synthesis (DDS) 
type circuits. These designs would provide 
state-of-the-art frequency stability as well 
as an accurate digital dial. I was 
considering WA1FFL’s fine system? (that 
I will be buying for my next project) 
when, during a discussion over lunch, 
my friend Dennis Kidder (W6DQ) said 
he had an idea. “Why not use the NorCal 
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QRP club kits (FCC-1 
and FCC-2) as the basis 
for my VFO?”' It was 
inexpensive, the DDS 
chip could be obtained 
for free and he knew 
the ham that “kitted” 
them for the NorCal 
QRP Club who was 
local.? 

Completing the 
Preliminary Build 
A quick look at the 

FCC-1 manual (see 
references) shows that 
it is the frequency 


counter/display section 

of the combined kit. 

The unit went together 

in no time as the 

manual is superb and 
all of the parts are thru- 
hole. No problem at all for even a novice 
builder. Best part is it worked perfectly as 
soon as assembly was finished in just 
about 2 hours. 

Then came the scary part, the FCC-2, 
which is the VFO section (see references). 
Unlike the FCC-1, itis virtually all surface 
mount! Luckily it was W6DQ to the 
rescue! Dennis was very familiar with 
surface mount work and graciously let 
me use his workbench and even provided 
a practical warmup and trial run for all 
the different parts so I could practice 
before trying to solder the “real” parts 
onto the board. I’m sure that without his 
guidance the FCC-2 would not have been 
such a rousing, “it also worked first time” 
success, even if it did take me an entire 
day to do what Dennis did in a couple of 
hours. For those of you who don’t have 
their own W6DQ surface-mount 
soldering mentor, you might contact 
Gene, W5DOR, who can probably help 
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getting those parts soldered onto your 
board®. 

Although I had a stable VFO with a 
digital display and the ability to read 
frequency to 1 Hz, I still needed to turn 
that into an operational accessory for my 
DX-60. To match the size of the HG- 
LOBsitand ‘because the Pee)? 
combination is very tall, I ordered a B- 
Series enclosure from TenTec (BK-BU 
959). Another friend, Gary Eliseo, who 
owns and operates Competition Machine 
Inc., in Anaheim, CA, did the panel 
cutouts for the display, push-buttons, 
etc. After mounting, and some Drake 
black paint for the front panel, I was 
ready to go. 

Power Supply and Keying Controls 

Since I wanted to have the VFO as an 
independent accessory, first thing to come 
up with was a power supply. I settled on 
a linear supply using a standard 3- 
terminal voltage regulator because it is 
simpler and I wouldn’t have to worry 
about switcher noise issues. I wasn’t 
worried about space though (linear 
supplies are usually bigger) as I had plenty 
in the nice big TenTec enclosure. As you 
are looking at that part of the circuit, you 
may have noticed the diode protecting 
the regulator and across the output. While 
researching this kind of supply,”® I 
noticed that MIL-SPEC, and very good 
quality commercial linear supplies, had 
this also. I also wanted to prevent reverse 
connections at the output (just in case) so 
I added one across the output, too. 
Although probably engineering overkill, 
it seemed to be a good idea to establish as 
a standard practice for future projects 
and it was really cheap insurance. The 
same can also be said of the hysteresis 
protection diodes across all of the relay 
coils. I know, many of you are now asking 


yourself, “why didn’t he just go out and 
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get a 12 VDC wall-wart?” 

Guess I could have, but where would 
the fun be in that? 

Now that I had DC power, and a basic 
VFO, I needed to look at how to control 
the FCC-1/2 so that it operated in the 
same manner as the HG-10B (and 
probably most other boatanchor VFOs). 
When connected to the DX-60, the 
VFO’s output needed to be keyed, along 
with the rig. OK, simple solution, use a 
12 VDC relay! This seemed logical. 
There’s plenty of DC power from my 
built-in supply and by putting in a 12 
VDC keying interface, it made it possible 
to use modern keyers with the rig. You 
see, most modern keyers don’t “like” the 
grid-block keying voltage of a DX-60 (or 
the even higher cathode keying voltage of 
some other vintage gear). Ona side note, 
I don’t use a keyer as I’m still using the 
same Vibroplex Blue Racer bug I bought 
in 1967! 

The Output Interface 

Before we go into the other aspects of 
keying this VFO, let’s examine the output 
section. When I built the FCC-1/2 I had 
assumed that, like most solid state VFOs, 
the output wouldn't be enough to drive 
the DX-60. Thus I began by inserting a 
gain block after the output of the FCC- 
1/2. My first experiment was using a 
Mini-Circuits? MAR-6+. It was great fun 
setting this up. Unfortunately, the 16 
dB-plus-gain was way too much and, 
worse yet, it also appeared that the FCC- 
1/2 was over-driving the MAR-6+ (the 
gain block and filtering can be seen in 
figure 4 if you want to use it in your 
project). The harmonic content was 
pretty ugly too (thanks again to W6DQ 
and his spectrum analyzer for help there). 
After removing the gain stage, a look at 
the raw output of the FCC-1/2 indicated 


it was providing about 3 volts peak-to- 
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Amidon FT-23-43 torrid 
Primary 5 tums No.30 
Secondary 20 tums No. 30 
Enam wire 


51 Ohm 
ww 


NOTE: Relays should be 


voltage doubler 
using a toroidal 
transformer. He 
reminded me 


oY 8 38 
838 Be oe pethat theo6CLGin 
the DX-60’s 


oscillator didn’t 
need alot of 
power, just a 
higher voltage 
swing. A quick 
change, 


+12VDC 


and 
some “fun” time 
working out a 
doubler using 
apo 1323-43 
toroid I had on 
hand, 
wallah, over 8 
volts peak-to- 
peak! Plenty to 
drive the DX-60 


and 


in the same 
i E: manner as the 
Sy HG-10B. 
2 With some 
z2 


hesitancy after 
seeing that ugly 
ivar mio Wels 
display on the 
pte ct e wom 
analyzer, and 


220 V AC/DCcapable 


Pilot Light 


Front Panel 


Power Switch 


SPST 


L 


Fuse 


knowing that 
this VFO 
wouldn’t need 
to output a 
signal past 7.3 
MHz, I went 


searching for a 


mo 
zs 


peak. Hmmmm.....that was a lot more 
than I had expected but still not enough 
to adequately drive the transmitter. 


Another suggestion by Terry (WUG6N) 
was that I might just set up a simple 
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low-pass filter design to put on the output 
of the VFO. I found a cool circuit option 
in the January 1988 QST article by 
WEB, Accessories for your VFO. His filter 
(see figure 1 of that article) had a cutoff 


frequency of 7.5 MHz that looked just 
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Freq Cut-off 
7.54 MHz 


20 turns no. 30 Enameled wire 
725-2 Core 


1.45 uH 1.45 uH 


2400 
pF 


+12 VDC 
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17.6 ohm 1% 


290 ohm 1% 290 ohm 1% 
1W 1W 


499 ohm 1% 
1W 
This 3 dB pad guarantees 


that the input to the MAR- 


33 ohm 1% 6+ never “sees” an open 


0.1 
a uF 


Figure 4: Schematic for the VFO Driver and the Filter 


about right. 

At this point in the experiment, I had 
a stable VFO, digital display, and enough 
power to drive the DX-60. Now I needed 
to come up with a way to interface it to 
the transmitter so that the output 
impedance of the VFO would match. A 
bit of research into the output circuits of 
other tube based VFOs and some 
experimenting resulted in the RC 
combination that seemed to work best. 
Great! With all that in place it was time 
to give the VFO its first on-the-air testing. 

A Residual Signal 

When I hooked the VFO up to the 
DX-60 in the shack, everything powered 
on OK but there was a problem. When 
the rig was not being keyed, the output of 
the VFO was still running, which meant 
that it was still “there” in my receiver. 
OK, off to one of my favorites, the 
Calculator Edge website’ and using their 
“PI Attenuator” calculator, I designed a 
90-dB-plus pad (replacing the 50-ohm 
resistor I had originally put there) to 
attenuate the signal when the output of 
the VFO was not being sent to the DX- 
60. Although this worked reasonably well, 
there was still a little residual signal left. 
4? Electric Radio #288 


That meant I needed to find a way to key 
the VFO’s output itself. A rereading of 
the manual showed that the keying 
interface for the FCC-1/2 was there, but 
it was not designed to support operation 
in the way needed by the DX-60! After a 
bit more head-scratching and study of 
the FCC-2 manual, it became apparent 
that if | added an additional keying relay, 
reprogrammed the unit to RTTY mode, 
and set the “mark?) ande? @paeeq 
frequencies to be 20 kHz apart, I could 
completely remove that offending signal 
in the receiver when the unit was not 
being keyed. That worked! Now! thought 
I had a fully functioning, ready to drive 
my boatanchor, VFO! Well, almost. 
The Last Issue 

Testing up to this point had all been on 
the workbench into a 50-ohm dummy 
load. Great for working on the design 
but it had not prepared me for what I 
would find during actual operation. My 
stations antenna system is an 88-foot 
inverted-V fed with 450-ohm ladder line. 
Although that provides my transmatch 
easy and efficient feeding and matching 
from 160 — 10 meters, it also meant that 
there is, on some bands, RF radiating 
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into the shack from the feedline. Also, 
one of the legs of the V is only 20 feet 
above the shack. I hadn’t thought that 
this would pose any issues—but I was 
wrong! When I put the rig onto 80 meters, 
it worked flawlessly! Then switching to 
40 meters, the DX-G60 started working 
fine, but when I stopped keying, the 
plate current began rising all by itself, 
eventually blowing out the 8.2-ohm 
cathode resistor on the 6146 final 
amplifier in the DX-60! The set of trials 
and tribulations (and a number of 8.2- 
ohm cathode resistors later) that followed 
aren’t worth going through but I 
eventually figured out that the RF in the 
shack was inducing the self oscillation. 
The final “fix” was simple, wrap all leads 
coming into the VFO, and those internal 
to the VFO that were keying and 
powering the FCC-1/2, through a toroid 
or ferrite core. Luckily, that worked and 
I now had a fully operational vintage rig 
that is usable for all of my NTS schedules. 
Conclusion 

The title of the article though, was that 
this is a “continuing” experiment, and it 
is! My next efforts are to put in circuitry 
to implement band switching. You can 
see this in the photos as I’ve already put 
in the switch and mounted an interface 
to the band select inputs on the FCC-1. 
also need to come up with a good way to 
put labels on the controls. I hope to 
complete these next steps when my work 
schedule permits. However, for those 
interested in using their own PCC-1/2 
(or similar) setups for this type of service, 
the current “as-built” schematic is 
included. The toroids used to control the 
RF feedback are not listed on the 
schematic though but are [68-2 and the 
ferrite chokes are all from a Steward Split 
EMI Ferrite Cores kit (K-403). 


Hopefully this article has helped to 
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encourage others to also take on the task 
of providing simple upgrades or 
accessories for their vintage gear so that 
their “voices” will be on the air for many 
years to come. Also a major “shout out” 
to Dennis (W6DQ), without whose 
encouragement, assistance, patience, lab 
equipment, anda seemingly inexhaustible 
supply of parts, this experiment would 
have never been possible. 

Footnotes: 

lwaiNor Gal sORPUGlubs: betpeld 
www.norcalgrp.org 

2. Hagerty Radio Company, http:// 
www.walffl.com [Editor's Note: The 
WALFFL VFO is an excellent example, 
please see Jim’s ad on page 48.] 

3. Unfortunately, the NorCal QRP 
club has recently discontinued this 
offering but a number of us are working 
to get the entire design package released 
into the public domain. 

ACC.) Manual... attpati 
www.norcalqrp.org/files/FCC- 
1_Manual.pdf 

oe. eee eel Deeps), 
www.norcalqrp.org/files/ 
NorCal%20FCC2_MKII_assy_V1.pdf 

6. Gene Dorcas, W5DOR, Magnolia, 
we N's a HE A A a 
www.w5dor.com 

7. Hayward, Campbell, Larkin, 2003 
Experimental Methods in RF Design, 
ARRL, page 1.14 

8. National Semiconductor 
Application Note and Data Sheet, 
LM140A/LM140/LM340A/LM340/ 
LM7800C Series 3-Terminal Positive 
Regulators 

a Mini-Circuits 
minicircuits.com 

10. Calculator Edge Website http:// 


calculatoredge.com/#electronics 
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PHOTOS 


“Thank you” to everyone who has recently sent in photos. Weegee, the ER 
traveling photographer says, “This column is popular, but it can’t run without 
photos. Help keep my Speed Graphic active! We are always looking for good 
photos, especially attractive photos for Electric Radio covers.” 


These two photos are 
views of Steve 
Cochrane’s station, 


W7JSC, in Cheyenne, 


Wyoming, and 
compliment this 
month’s cover photo. 

Steve Says; 1earyl ae 


been a ham for over 35 
years and | have had an 
Extra Class License 
since 1987. My former 
call signs are KA7AWS 
and WA7H. I’m a 
member of ARES (past 
Wyoming Section 
Manager and Section 
E... €p 540 pe eeu 
Coordinator). lam also 
a member of Wyoming 
and Laramie County 
RACES (past State and 
Laramie County 
RACES Officer) and 
currently the Wyoming 
Aut. Forcemsia in, 
Director, AFA8SI/ 
AFF8WY, AF MARS 
Region 8 Emergency 
Communications 
Coordinator and AF 
MARS Northwest Area 


FI. 6-8 oe eae 
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Communications Coordinator AFE8EC. 
[I’m also a member of the National 
Communication System (NCS) Shared 
HF Resources (SHARES) Program. ’'m 
a life member of the ARRL and QCWA, 
a long time member of AMSAT, I’m also 
a member of the Shy- Wy Radio Club and 
the Collins Collectors Association. 

“I retired from the US Air Force in 
1990 after 25 years on active duty and 
retired from DHS/FEMA (Department 
of Homeland  Security/Federal 
Emergency Management Agency) Region 
8 in Denver, Colorado, in 2009. I operate 
mostly on HF, 75 meter, 40 meter, 20 
meter and the higher ham bands when 
propagation permits, I also have satellite, 
many digital modes and APRS capability. 
I am also very active on the Air Force 
MARS frequencies. Now that I’m retired, 
Pll be operating mobile from my motor 
home as I travel around the country to 
and from as many hamfests as I can 
attend. 

“My equipment includes: Kenwood, 
Ameritron AL-84 linear, Ten-Tec 
Pegasus, Collins 30L-1, 2 Drake TR7s, 
Drake R-4A/T-4X, TR-4/RV-4, 2 
Collins KWM-2A and 30L-1 Linears, 
@oblins 6755-3B"  cecetver/32S-3 
transmitter, 30S-1 amplifier, Yaesu , and 
Icom gear, Hallicrafters HT-46 
transmitter and SX-146 receiver, SX-101 
receiver, FPM-300 transceiver, Swan 
PU Atlas 1805; Atlas “205X, 
Hammarlund SP-600, Heathkit DX- 
60A, HR10B, HG-10B as well as assorted 
Yaesu and Kenwood VHF/UHF mobile 
and handheld radios. 

“I rack mounted my Collins 75A-2, 
75A-3 and 32V-3 because I’m running 
out of room and nowenjoy AM operation 
as well as the many other modes that I 
have available. I hope to meet you on the 
Bits Occ. 
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W9DYV Boatanchor Field Day 
Continued from Page 1 


Tusa, K5EF, for more information. Please 
call 504-400-8873 to reserve your space 
($5 per car or $20 per Field Day tent/ 
antenna space). Food and soft drinks will 
be available, and BBQ pits are acceptable. 

If you are looking for more civilized 
accommodations, stay on-site at the 
Storybrook Farm B&B. This is an event 
you don’t want to miss. There will be 
discussions on how to properly restore 
and repair Central Electronics and other 
period radios from OMs such as George 
Maier (W1LSB); Nick KSEF and Bob 
Sullivan (W@WYVA). The Chief OM 
himself, Wes Schum, will be on hand to 
discuss his adventures building and 
marketing single sideband...of which 
there are many! 

Get that old gear out of the shack, pack 
some flea market duds and gas up the 
jalopy. The Schum Family and Friends 
are looking forward to seeing you on the 
ARRL Field Day, June 22nd-23rd. 

Place: 

Storybrook Farm B&B (W9DYV), 

693 N. Cherokee St. 

Jonesborough, TN 

Telephone: 423-262-7995 

73 Nick K5EF” 


John Strachan (NE6G) SK 
Longtime ER subscriber John Strachan 
passed away March 2013 at the age of 95. 
John had a large collection of vintage 
equipment that he enjoyed working on. 
One of John’s last wishes was to have his 
passing mentioned in Electric Radio. 
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AM Carrier Net: Su day mor time, 3835 kc. QSX W2DAP. Friendly form 
Antique Wireless Association AM Net: Sunday afternoon, 4PM EST, 3837 kc, QSX David, KA2]J 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K®@OJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night 
monthly, 3880 kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 2000Z. QSX Jeff (WA8SAJ), Mark (WBOIQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3868 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday morning round table, 7:30AM ET, 3675 kc. QSX Maury, N4GUI. Pre-net check in 7:00AM 
ET, QSX Warren, W1GUD. 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

KIJCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help are 
frequent topics. 

Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: N8ECR 
MOKAM AM ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu 
(K4BOV) 

Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WASIGG) 
or Vince (WB4BPS) 

West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) lst Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (KG6IC) if Sth Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mregwest.org 
Wireless Set No. 19 Net: Meets second Sun., monthly, 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave 
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Advertising Information 


Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 
run ONE month unless otherwise requested. “For Sale” or “Wanted” and all of your 
contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, don’t wait 
until the last day to submit new ads. Non-subscribers: No Free Words. $5.00 


minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 4 yy 
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ER 
PO Box 242 
Bailey, Colorado 80421-0242 


Telephone: 720-924-0171 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab @cs.com 


FOR SALE: Hammarlund HQ-160 general 
Coverage RCVR $250. SX-101 MKIII with 
160 meters and HT-32A $300 
Hammarlund HQ-170A $175 MacElroy 
MACKEY Standard and deluxe models All 
rigs are in great condition working well. 
See and purchase in Denver, CO. NO 
SHIPPING! Jeff 303-819-4492 


FOR SALE: Tuska 224, $350. Clegg 
Interceptor receiver, $350. | ship. Paul, 
WBOMPG, 1-316-265-3885 
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FOR SALE: Downsizing boat anchor 
collection: All equipment in very good to 
excellent condition and working: T-368/ 
URT, Bendix S/N 119, HiFi audio driver 
reversible in minutes, beautiful repaint 
and stenciling. $1500. Central Electronics 
200V. $500. Johnson Valiant, factory wired 
$300. DX-100. $270. Hammarlund SP- 
600 $300. R390A with both covers and 
meter. $TBD. Homebrew KW using pair 
4-400 and B&W plugin coils. $300. HRO- 
mx. $TBD. HRO- 194 $100.Most items 
must be picked up Northeast PA. Some 
shipping may be arranged. Jeff, KZAEWM, 
Hawley, PA, Westportjeff167@ aol.com, 
570-591-0454 

FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk-screened. 
Picture available. $90.00 + shipping. Walt 
Korab, 570-421-8371, w3fnz @ verizon.net 
FOR SALE: Collins 75A-1, Collins 75A-3 
receivers. Please call for more info. Rudy, 
W2ZIA, 716-937-9279, please be sure to 
leave a message. 
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and Transmit Offset 


; 401-624-4739 


( Direct-Digital VFO Kits with Companion Amplifier for Tube Rigs! 


¢ New! EFJ Valiant band-switched overtone software, specifically designed to band- 

switch the correct bands and display the correct overtone! 

¢ Buffer Amplifier drives DX-40, DX-60, Harvey- Wells Bandmaster, HT-40, 2NT, 
T-60, Valiant land 2, Adventurer, Challenger, Eico and many other tube rigs. 

¢ VFO Based on May 2008 QEX and June 2011 CQ articles 

¢ All Surface-Mount Parts Pre-Installed, 100 kHz to 30 MHz coverage, CAL, RIT, 


¢ Highly Stable and Accurate with Display and Shaft Encoder Included; Low Phase 
Noise, Flash Memory Storage for Frequency Configurations 
¢ Demonstrated at Dayton and Boxboro 2012! 
See www. WAIFFL.com for articles, ordering and technical information 
James D. Hagerty, WAIFFL, Hagerty Radio Company 
64 Nonquit Lane, Tiverton, RI 02878 
j-hagerty@att.net 


zy 


FOR SALE: NOS B&W Miniductor Coils : 
3001, -02 -03 -04 -05 -06 -07 -08 -09 -10 
-11 -12 -13 -14 -15 -16. B&W HDV Cond 
Swinging Arm, Pickup Coil 3T, Porcelain 
Bar, 4 Large Banana Jacks. B&W 40 
HDVL all new in boxes, B&W 20 HDVL all 
new in boxes, B&W 15 HDVL all new in 
boxes, B&W 10 HDVL all new in boxes, 
B&W 15 HDA all new in boxes. GE 35T 
NOS. B&W 3851 Air inductor Rotary Coil, 
NOS. 2AP1 CRT. JAN CG-211 TX tube 
made by GE. One Eimac 250TH, looks 
new. Two Taylor T125, used. Email for 
prices or call. Randy Cunningham, 
K4RHH, 411 WOODHAVEN DR, 
LYNCHBURG, VA 24502. 434-239-6127, 
email RWCRadioCollector @ gmail.com 
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FOR SALE: A few Hickok tube checkers 
for sale. 2 Walton Zenith radios. Atwater 
Kent Mod 82 Cathedral radio, exc cond, 
all orig. Philco 90 Cathedral, ail orig. 
Atwater Kent tombstone, working, $200. 
Zenith 21” porthole color TV, working. 2 
Zenith radios, bow front design, Mod 
125445 chassis 125370, all orig. See 
page 49 of April issue for more items. | 
have 100s of radios and items pertaining 
to radios. Have been collecting for 50 
years. WANTED: A 7BP4 picture tube. 
WANTED: National 7” TV set mod TV7 or 
TV7M. Call Bill Kalcik, 608-253-9855 

FOR SALE: 6 Cushman Manuals: CE4B, 303, 
301A, 305, CES preliminary operation 15. 
Dynamotor PE101C $10 + shipping. Dave, 
WBE], daves2 @qwestoffice.net 507-332- 


8055 
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Estate Purchase 
Consignment 
Finder’s Fee Available 
SOLD FOR YOU, LLC 
Established 1998 
John Wieder, KOJY 

: 62639 Ohim Road, Montrose, CO 81403 
Tel: 970-249-2751 or Email: djwieder@q.com 


FOR SALE: Home Brew: These three 
items were beautifully built by Silent Key. 
High quality components very well 
constructed in nice cases. First, 160 meter 
exciter, power transformer to 4 kv, big 
variac, self contained power supply. Uses 
4/400’s, complete unit, tuner, exciter, PS. 
Second, 80-10 meter grounded grid, uses 
813s, same as above. Has PS, tuner, 
exciter in Bud case. Third, modulator uses 
BC 610 modulator transformer, Taylor 
203’s, driven by 2A3s, transformer coupled 
amp, also has self contained power supply. 
Four BC 348s, two working, self contained 
power supplies, one working, needs 
external supply, one restore or parts. BC 
669, fine condition, complete ERLA version 
with original power supply. DU 2 excellent 
condition, working. Three early Webcor 
reel to reel recorders, all working, good 
magic eye, model 210 C, first recorder, 
Coronet, and Royal. On the large items, 
pick-up preferred, but can deliver to 
Dayton. Spring cleaning, lots of stuff. Pix 
available any/all. Ward Kremer, 57262 
Poppy Rd., South Bend, IN 46619, E-mail: 
witzend99 @ att.net, and Phone: 574-204- 
2877 


FOR SALE/TRADE: Collins manuals 
(original): KWM-2, 30L-1, 32V-2, 51S-1, 
75A-1, 75S-3B/C, others. NI4Q, POB 
690098, Orlando, FL 32869. 407-351- 
5536, ni4q@juno.com 


FOR SALE: Classic Triple-813 40-10M 1 


kW G-G amp built by Bruce Vaughan 

(NR5Q, SK). Uses B&W 852 network. 

Built like a tank in a 14”’Hx18’Wx18”D 
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enclosure. Amp only - no P/S. No docs. Pi- 
input network will have to be reverse- 
engineered to determine switch positions. 
$350. Dave Ishmael, WA6VVL. Pickup 
only in Tustin, CA. Email me for photos, 
etc, daveishmael @cox.net 


FOR SALE: Hallicrafters HT-20 
transmitter, VCG & operating, no cabinet, 
offer/trade; SX-122 receiver, VGC trade; 
Collins 45A restoration project, 80% done, 
offer; Marconi CSR 5A communications 
receiver, VGC, $450; National HRO 60R 
(big package) VCG, offer/trade; RCA CR- 
88 receiver, VGC, offer/trade. WANTED: 
Schematic/manual for 1934 Western 
Electric 15A police transmitter. Gary, 
K6GLH, 209 286-0931 or 
k6glh @volcano.net 


Teheogepeg toupee 


Licensed at least 25 years ago ? 
And licensed now ? 


Then you should belong to the 
Quarter Century Wireless Association 


QCWA, Inc. 

| $400 NW 115th Avenue 
| Ocala, FL 34482-1098 | 
USA 


\ www.qewa.org 
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and are available in three versions: 


guarantee. 


FOR SALE: Collins S-Line dust covers, 
two-tone Collins gray fabric. Others custom 
made, reasonable prices. 
Robin63 @ comcast.net 


FOR SALE: Kenwood TS900 transceiver 
with power supply and mic. Looks and 
works very nice, $350. Ed Fluhe, 
WA7DAX, 1649 E Stratford Ave, Salt Lake 
City, UT 84106 801-598-9217 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


DRAKE PARTS FOR SALE: New spun 


inlays for the B Line or TR4 main knob, $6. 
Also sell new pointer knobs. Alan, KC9YS, 


ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 


Model AB-1 (With Pilot Light) ............ 
Model AB-1M, (With Voltmeter) ...............000 : 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 | 
VAC iirivccnstesrencantuset sol. ssoumiccsnentamieesaroeerct | 
Shipping, each limiter ;....:.<:..:...cseessaedaesees 
(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
IM are 150W. All models come with a full money-back 


Model AB1-M 


Electric Radio Store 
720-924-0171 


630-879-1132 after 7pm 


FOR SALE: West Coast Service Pro: Tx, 
Rx, Modulators, PS overhaul. AM, CW 
tube type only. FCC Commercial License. 
Larry, W6WUH, 707-874-1000, 
CaptL @ Sonic.net 


Test Equipment Repair and Sales: 
Cushman Monitors, HP-410C, HP-410B, 
Logimetrics and AUL Industries RF Signal 
Generators. Service—Sales—Parts, http:/ 
/www.kiss-electronics.com, W7DUZ 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


FOR SALE: Electronics Stuff, reducing 


Vintage Style Radio Kits 


Lance Borden, WB5REX 
13911 Kensington Place 
Houston, TX 77034 


Antique Radio Schematics 


BORDEN RADIO COMPANY 


Phone: (281) 620-6692 
www.xtalman.com 
WB5REX @earthlink.net 


my 50 yr. collection of 
radios, meters, 
instruments, wire and lots 
of parts. If you repair or 
build, | may have what you 
need reasonable. Call 
anytime, 330-876-0529 
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Estes Auctions 


ESTES AUCTIONS 
7404 Ryan Road, Medina, Ohio 44256 
Ph: 330-769-4992 @ Toll Free: 888-769-4992 @ Fax: 330-769-4116 
_ www.estesauctions.com @ Email: estesauctions@aol.com 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


FOR SALE: BC-610-I, ready to run, two 
left. $1,300. Pick up only in Mesa, AZ. 
George Portell, 3212 N 83rd St, Mesa, AZ 
480-986-5797 w8qbg @ yahoo.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, W@EAg, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100I/G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


FOR SALE: Military connectors are our 
specialty. Please call for availability and 
price. William Perry, 702 (rear) Beechwood 
Road, Louisville, KY 40207 502-893-8724, 
FAX 502-893-9220 


williamperrycompany @ insightbb.com 


FOR SALE: Collins S-Line white dial 
transfers, per ER #242, with complete 
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instructions, are available for $13.95, 
postpaid. Contact Shawn Daniels WAQIIH, 
335 Bowles Ave., Fenton, Mo., 63026 
636-343-5263 or by e-mail: 
ajd4200 @charter.net 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign@ yahoo.com 

FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. reer Ken, 
www.RadioReprints.com. 
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FOR SALE: 
1. Collins Radio 32V-3 Transmitter $750 
2. R-390A Receiver $750 


Manuals available with All equipment. 
Equipment ali in Good to Excellent 
Condition. 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
Station can be remote controlled via the 
Internet, $294K. 


Wes Minear - W7UO 
Telephone 520-398-2722 


FOR SALE: New Multi-Section Can-Type 
Electrolytic Capacitors. Made to Your 
Specifications. Twist-tab, Stud, or Clamp- 
mount. www.hayseedhamfest.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124; .«\Daytonin, OH? “ihttp3// 
TomsAntiqueRadioRepair.com 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 
7Aservice kit. Includes 13 extender boards 
and digital jumper card. $64.75 includes 
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Brand New - Freshly Manufactured 


COLLINS R-390 (A) 


Plug-In Capacitors 


Also 51J / R388 


"Octal" Style 


Details: www.hayseedhamfest.com 


postage. See http://oweb.amerion.com/ 
~w7Z7avk, Bob, W7AVK, 5581 Panorama 
Dr, Moses Lake, WA _ 98837, 
w7avk @arrl.net 509-750-7589. 


FOR SALE: Radio parts and hardware. 
Some are 60 years young! Free flyer, USA 
only. Bigelow Electronics, POB 125, 
Bluffton, OH 45817-0125. Now 55 Years 
in Mail Order! 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
kaledp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz@cox.net 


FOR SALE: Visit RadioWorld- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


NOTICE: Visit Radioing.com, dedicated 
to traditional ham radio & vintage radio 
resources. Let’s Radio! Charlie, W5AM. 
www.radioing.com. 
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ELECTRONIC SPECIALTY PRODUCTS 


Electronic BBP-7020 
Specialty 


Products 


Broadband HF Preamp 


SINGLE SIDEBAND ADAPTER) 
LSB OFF USB 


> 


DIGITAL READOUTS FOR 
NEARLY ALL VINTAGE 
RCVRS & TRANSCEIVERS 
FT-101 TR4 TS-520 KWM2 


RECEIVER PRE-AMPS 
TO STAGE EXTERNAL 
ANTENNA MOUNTED 
INSIDE VINTAGE RCVRS 


PD-2 SSB ADAPTER 
455KHz & 500KHz IF 

AM SYNC DETECTOR 
DRM DOWN CONVERTER 


KK4PK.COM 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 201 76-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KDOZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 

INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. WANTED - 
AN/FRT-24 transmitter parts. Nick KANYW 
navy.radio @ gmail.com 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 
Collins radios. Jim  Whartenby, 


antqradio @ sbcglobal.net, 501-282-2991 


WANTED: Schematics, manuals for 
Watkins-Johnson 901-1 VHF receiver and 
National R1230/FLR receiver. Hal, 
KK6HY @ arrl.net 650-366-5060 California 
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WANTED: Person has skill to wind coils 
by hand or their machine. Also 
transformers. Craig Sellen, 10 Harrison 
Ave, Carbondale PA 18407-2580 


WANTED: Wanted Collins F455B-60 
mechanical filter for 75A-3, this is the AM 
filter. Ed, KV5l, eh_54@yahoo.com, or 
phone 469-271-0507 


WANTED: Speaker and Speaker 
Transformer for a Hallicrafters S-20R 
receiver. Paul, WBOMPG, 1-316-265- 
3885 


WANTED: TMC PAL-500 RF deck. Brian, 
604-591-1841 email 
woodwork @ dccnet.com 


WANTED: Schematic/plans for a one- 
tube regenerative 6 meter transceiver 
published in QST, CQ or 73 magazine, in 
the early to mid-60s. Dan, 505-281-4293 
earlgreywdj @ gmail.com 


WANTED: 25 pf Type HF variable 


capacitor. Roy Cameron, 114 E 2nd St, 
Pana, IL 62557-1420 
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The R390A is bres y a magnifice hesi iN 

freed from military contract con straints andj ptimized for-wide range 

finishes the job. ad a Upgrades are hand wired ap 
It's not a een rea ee better; ‘much-better,— eee 


le BW see is CW “nip 
crystal backed-up by 2 Ke) mechanical for n soe SSB: 


16 


c6poleL. c. minimum oui ase Shift for h chine fidelity. 


non-radioactive, Am erican made, much better visibility neters 


SEA PETRUCIONS FACES 
SHH EQUIPMENT BICRE GENG coca oa 


re details, optiongand pricing c call Chu ck Felton KDOZS 


Fora st drive come to: a” 
ettronic Design _ 
1115 South Greeley Highway 


Cheyenne, Wyoming 82007 “ 
By appointment only mS) 


WANTED: Kantronics power supply THE 
SOURCE and 80-Meter ROCKHOUND 
Transmitter for Vintage QRP station. Gale 
Roberts P.O. Box 152 Clyman, WI 920- 
696-3491 


WANTED: Need schematic for Heathkit 
color TV receiver GR-53. schematic only. 
other TV schematics also. Craig Sellen 10 
Harrison Ave. Carbondale PA, 18407- 
2580 


WANTED: Communications receivers and 
transmitters (any era) manufactured by 
Siemens, Telefunken, Lorenz, Rohde & 
Schwarz, and Zellweger. Also Japanese 
WWII radios. Tnx! Brian, KN4R, 
brianharrison@embarqmail.com 704- 
657-8910 


WANTED: Cabinet for SRR-11, 12 or 13. 
Also looking for switch levers or a parts 
radio. Rob, K1DFT robvi3@gmail.com or 
401-487-3933 


WANTED: Hammarlund HQ-129X 3.2-5.7 
Mc Antenna coil partno.6013 Rick Dupree, 
NN2K, 607-240-5227 nn2k51 @ gmail.com 
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307-6H-5558 


email: ssieuiinel aN @iyative < com 
web site: www.feltondesign.com 


WANTED: Type 10 tube(s) in good working 
condition. Will trade tested graphite 813, 
4D32, .or 811A: Tonk Ween. 
w3bym @ logonbasic.com 


WANTED: Meter for Viking Ranger II. NC- 
101X (ham band receiver ) with the HRO 
dial, any condition K1DFT, Rob Vincent 
401-487-3933 Robvi3@gmail.com 


WANTED: ARRL code practice cassette 
tapes that featured Jean Shepard, K2ORS, 
from about the late 1970s, early 1980s 
era. Thanks! Glenn Bowman, AC8LP, 
gbowman12 @comcast.net 


WANTED: Collins 75A3 AM filter F455C60, 
TMC GPR90 cabinet, Hammarlund HX500 
rear accessory plug. Bill 
ke7kk @earthlink.net 605-343-1596 


WANTED: TMC GPT-750 transmitter in 
good working (but cannot afford mint) 
condition. Gary, WAS@SPM 
geissingergary @yahoo.com 303-684- 
4026 
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WANTED: Hammarlund HQ-180 or ‘180A 
clock or no clock, good working condx, 
good to very good cabinet and panel 
original knobs Al D’Amico 37 Baynes Ave 
Buffalo NY 14213 716-435-4975 or 716- 
598-5205 


WANTED: WWII Japanese military 
transmitters, receivers, accessories. Any 
shape or form. Also, related documents 
and data. Contact ah6cy @arrl.net or 415- 
713-0369 


Your Resource for * * Collins Radio * * 


ViE=ig=—WiE= ES 
Collins Collectors Association 
SS SS SFY SFB 


¢ Offering Unparalleled Free as wellas.. 
e .... Exciting Member Benefits 

Signal Magazine 

¢ Visit at collinsradio.org & join the fun 
¢ Dayton & Dallas Events are Coming 
See our Events Calendar 
Come see what the excitement is about 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted @x44.cc 


JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


¢ Publishes The AWA Journal with: 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


AWA) 


® awamembership@rochester.rr.com (585) 392-3088 http://www.antiquewireless.org 
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- Free want-sell-swap ads 

- Farly television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


e Produces the famous 
annual Rochester Meet 


e Maintains unique 
radio-TV museum 


Membership is only $20/year in U.S.; $25 elsewhere. 
Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
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WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK: Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


WANTED: Early RCA electron 
microscope, finder’s fee paid. Alan Weiner, 
207-286-5483 WBCQ@wbcq.com 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
NiVJ, Hopkinton, RI 401-377-4912 


WANTED: SSTR-1, SSTR-4 and SSTR- 
5. Bob, WOYVA, robert @isquare.com; 
703-450-7049 


WANTED: Need a dial lock for Hallicrafters 
R-274D/FRR. Walter lacobelli, 2147 
Harman St, Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: Millen 90281 HV rack mount 
Power Supply. Frank, W4FMS, 
616.881.1618; w4fms @aol.com 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price. Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-300, C-800, C-802, C-830B, 
C-841, C-849, C-852, Water Cooled 
Triodes such as C-207, C-858, etc, Air 
Cooled Rectifiers such as C-249A, C- 
357A, C-866, etc and Water Cooled 
Rectifiers such as C-214, C-237A, etc. 
Jim Stitzinger, WA3CEX, 23800 Via Irana, 
Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @ arrl.net 
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WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: One of my “KN8GCC” QSLs 
fromthe mid-1950s. Tom Root, 1508 Henry 
Court, Flushing, MI 48433, 
wb8uuj@core.com 810-659-5404. 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 


in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped by UPS 2. ..°..2. case $22.00 
Or on the Internet: 


www.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 10,000 satisfied customers 
around the world.) The EZ Hang comes with a one 


EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


Call Today! 


year limited warranty. 


540-286-0176 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: PRESS WIRELESS, NY: 


WANTED: Collins R-389 LF receivers, 


parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-901 1 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 


available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 


Series | + Disk 1 
R.L Droke Co. 


and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: WW Il German, Japanese, 


Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finder’s fee. Don 
Barsema, KC8WBN, 
donaldbarsema @att.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, PO Box 
215, Craig, MO 64437. 913-634-3863. 


WANTED: Incarcerated ham seeks 


correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, LSC! Butner — GA, PO Box 
999, Butner, NC 27509-999 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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HAM RADIO AND ELECTRONIC FLEA MARKET 
Also featuring Antique and Vintage Radios — now Bigger and Better than ever! 
SIX METER CLUB OF CHICAGO 
56th ANNUAL 


HAMFEST 


and Antique Radio Club of Illinois Swap Meet 
plus Midwest Classic Radio Net Hamboree! 


Sunday, June 16, 2013 


DuPage County Fairgrounds, Wheaton, Illinois 


2015 Manchester Road (North of Roosevelt Rd. [Rte. 38], East of County Farm Rd. 
GPS COORDINATES: N41.866667, W-88.132989 


GATES AND FLEA MARKET OPEN 7 A.M. SUILDINGS OPEN TO PUBLIC 8 A.M. 


selling space 

AMSAT, ARRL, NWS/Skywarn and Dealer Displays 
Good Food and Refreshments at Reesonabie Prices 

Free Parking — no extra charge for outdoor space 

Donation Auction at 11 a.m. — Proceeds to ARCI 

(Radios, Test Eqpt., Parts Only — NO PCs) 

Overnight RV Parking w/110 V hookup -- must 


Register in Advance 
1* - $300, 2-$200, 3%- $100 awarded at 1 p.m. 


TICKETS: Advanca $6.00; At Gate $8.06 — Use form 
below to order advance tickets. 

ARRL VE Testing 9-11 a.m. $15 Exam vigil 

ARRL Awards QSi Card Checking 9-11 

TALKIN: KSONA 146.52, KSONA/R 146.37/97 (107.2) 


INFORMATION: E-Mail WO9G/K@arr1 net or call our 


24 Hour Infoline ~ (708)442-4961. 
VISIT OUR WEB SITES: 
SIX METER CLUB OF CHICAGO: www.k9ona.com 
ANTIQUE RADIO CLUB OF ILLINOIS: www.antique-radios.org 
MIDWEST CLASSIC RADIO NET: www.mem.tripod.com 
PLEASE NOTE: ABSOLUTELY WO ee ce hinenieeets aroma ses 
NO SALE OF FOOD OR BEVERAGES IN FLEA MARKET -- A// Seffer ; 


Return with check payable to “Six Meter Club of Chicago” and Self-Addressed. Stamped Envelope to: Six Meter Club of 
Chicago, 3532 Raymond Avenue, Brookfield IL 60513-1204 ao eter than June 1. 2013, 

Please send Tickets/Reservations as follows: 

ADVANCE TICKETS (every attendee age 12 and over) @ $6.00 ea. = $ 

COMMERCIAL DEALER TABLES 8 ft. w/110 V ©$12.00 ea. = §$ 

NOTE: No extra for tables w/110V as available, first come first served! 

OVERNIGHT RV PARKING FAIRGROUNDS FEE (includes 110V) @$25.00 ea. = $ 

PLEASE PRINT: 


WANTED: R390, R390A and R392 


receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 


WANTED: Unconverted and unmodified 
Command BC-455 6-9 MHz receiver in 
Original condition with all tubes. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


Electric Radio #288 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 
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— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 
are for delivery by media mail within the USA. Overseas, please inquire for shipping 
quotes. The on-line search for back articles is at_http://www.radiolabworks.com/ 
ersearch. html 

¢ Single Issues: $3.85 Each, Postpaid 

¢ 1-Year Sets (Or Any 12 Issues) $39.00 per year + $6.00 S&H 

Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $7.00 S&H 
Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 
$20.00 S&H, at least a 56% discount the over single-issue price. 

¢ For a postpaid 29-page printed back issue index, please send $3. 

¢ Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 
All of the Collins compendiums are packaged in nice 3-ring binders. 

Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus 
$5.75 S&H. 

Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 

Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s bi- 
ography, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manu- 
facturers. There are historic photographs and diagrams on nearly every page, and color plates with vintage 
AK advertising. ------------------------------------- 2-2-2 nnn nnn nnn nnn nn nn nnn nn nnn nnn nnn nn nnn nn nn nnn $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:----------------- $29.95 - 10% - $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets 
and related US-made equipment from 1920 to 1955, by Maurice Siever---------------- $29.95 - 10% = $26.95 


NE W! Dangerous Lessons and Guardian Angels: Jay Spivack’s new 295 page book about his ca- 


reer as an airline pilot should appeal to anyone with an avation intrest, or who has flown on a commercial 
airline! 14. chapters and many Vintage DNOLOS, 24s. ssaecacsdeadens dsvaataraoncsxtvacsedevsscetuanacteypatuet ease nee $9.95 
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Early Development of Radio in Canada: 154 pages of Canadian radio history by Robert Murray, 
excellent illustrations on nearly every page covering the early wireless days and the start of radio 
broadcasting and manufacturing! ---------------------------------------------------------- $26.95 - 10% = $24.25 


Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from 
museum collections make this hardback volume an excellent introduction to this new 
collecting field. Written by Lindsay Sterling----------------------------- $2929 5-10% = $26.95 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KI@PF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ---------------------------------------------------------------------- 2-22 -2222-2---- $24.95 - 10% - $22.25 

The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and good photos.-------------------------------- 
morn en nn nen nn nnn nana nnn nnnnnnenannnnn senna nnnnnnn senna nn nnn enna nnn nn nnn nn nn nnnnn nn nnnnnnnnnn nn nnn enna nena nn nnnnnn $25.95-10% = $23.35 
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 141-page reprint of the March 1938 
edition of Radio-Craft magazine and is about the first 50 years of radio, and contains hundreds of vintage 


advertisements. --------------------------------------- 2-22 n nnn nn nn en nn nn en enon enennnenanenannsacneseneannnn $15.95-10% = $14.35 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
LIVE. ---------------------- 2-222 - nnn nn nnn nn nnn nnn nn nnn nn nnn nn nenernennnenn renee ne wen erate nen ensennnenennneenasen= $26.95-10% = $24.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
eran nn nnn nn nnn nn nnn nn nnn nanan nnn nn nnn nn nnn nnn anne nanan nnn nn nnn nn anne nana nnn nn nnn nn nnn en sen en nnn ne nne nn nnnenen $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day.------..................ce root rere enc enn ne nen e ne rn nnn ne $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 color pages. ------------------------------------ 2222-22 o-oo nnn nnn nena n= $29.95-10% = $23.35 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders. ------------------------------------ 
won nnn nnn anna nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn n nanan nnn nnn nnn nnn nnn nnn nnn nnn nna nen nnnnnnnans $21.95 - 10% = $19.75 
Zenith, The Glory Years, 1936 to 1945: 244 high-quality pages all about classic Zenith radios. Hundreds of 
high-quality color photos, and history from the Zenith company archives, never before available. If you like 
beautiful Zenith consoles, you will like this book! by Cones, Bryant, and Blakenship-----$34.95 - 10% = $31.45 
Zenith, The Glory Years, 1936 to 1945, Illustrated Catalog and Database: A companion volume to “The 
Glory Years,” this one has 151 pages of reproduced Zenith advertising and full serial number, chassis number, 
and production data that has never before been available in one reference manual, or to the public. 151 pages 
by Cones, Bryant, and Blankenshil.------------------------------------ 227-222-2222 222 anne enna $29.95 - 10% = $26.95 


Ordering Information: 
U.S. Mail Orders: Please add $4.50 shipping for one book and $1.00 for each addi- 


tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 
shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 


720-924-0171 


Electric Radio #288 May 2013 61 


Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer’s Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $9.75 S&H 

Set of 15: $17.25 + $10.25 S&H 

Set of 20: $23.00 + $10.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: Need a band switch knob for 
Hallicrafters SX-100. Phone me before 
8:30PM Eastern time at 607-754-2848 — 
leave message and | will return your call, 
or email me at WA2EJT59 @stny.rr.com 
Thank you. Joe Long / WA2EJT 


WANTED: Desperately looking for WWII 
Navy RBS Type CCT 20235 Amplifier 
Power Unit. Mike Tara, 1-775-825-2605 


WANTED: 1am building the SSB JR exciter 
from GE Ham News and need either a 
parts unit or the UTC R-38A transformer. 
Joseph, WASElJ, 713-503-0207 or 
WAS5EIJ @ Yahoo.com 


WANTED: | need the following B&W plug- 

in coils to complete a rare transmitter I’m 

restoring: 2 each MEL or JEL type coils for 
62 Electric Radio #288 


160m, 80m, 40m, 20m, 10m. (5-pin plug 
end link). 1 each JVL type coil for 160m, 
40m, 20m, 10m. (5-pin plug center 
movable link). Please only coils in good 
condition. Dennis, 952-898-1082 
KOeoo @arrl.net 


WANTED: TMC PAL-500 RF Deck. Brian, 
604-591-1841 or woodwork @ dccnet.com 
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Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 


air. 

Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 
question via email or telephone. 


Please visit our web page, http:// 
www.tusaconsulting.com/ce.html for 


latest Central Electronics information and 
pictures of our newest restoration product 


L (LINE, H for the 100V Broadband Transmitter: 
< 7 replacement meter faceplates. Order one today 
gars > at our special introductory price and make 

SK La pARIER Stn, SS your 100V look as great as it sounds! 


Contact: Nick Tusa, K5EF 
Telephone: 985-249-6467 
Fax: 985-249-6468 


i 
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ANTIQUE mi CLASSIFIED 


Antique Radio’s Largest Monthly 
Magazine — 4,000 Subscribers! 


Classifieds - Ads for Parts & Services 
Articles - Auction Prices 
Meet & Flea Market Info. 


Radios, Ham Equip, Telegraph, Hi-Fi 
TV, Books, Art Deco, 40s & 50s Radios 


U.S. Rates: 1 year 
$36 ($48 by 1st Class) 


A.R.C., PO Box 1558 
Port Washington, NY 11050 


Web: www.antiqueradio.com ee 
Email: arc@antiqueradio.com New York Office— 136 Liberty Street, N. Y. C. 


Toll Free: (866) 371-0512 Fax: (516) 883-1077 


CEDAR RAPIDS ‘s “s IowA, U.S.A. 
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119 E. George St 


yy cs )) Batesville, IN 47006 
Manuals a Pleas USA 


Order on-line at: 


e are your l-stop source 
www.w/fg.com W Y P 


for radio, test equipment, 


Send your questions to: and audio manuals 
sales®w7fg.com 


Order by phone: 


(812) 932-3417 Pay Pslh 
800-807-6146 US only 


customer satisfaction guaranteed! 


Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone era’’). The back has “Real Radios Glow 
in the Dark” (used with the permission of Classic Radio). The T-shirts are 
100% cotton and come in Small, Large, X-Large, XX-Large. The color is 
slightly lighter than the cover of ER. $17.00 delivered, $18.00 for XXL. 
(Medium Available by Special Order) 


NATIONAL RF, INC. 


Dial Scales ee Plug-In Coil Forms 


a Te Ua i New-Manufacture 
The perfect finishing touch for Digital Display plugin coil forms on 


Wala n Gr oar —, Adualy dgtal 8 Bnet ase, 
Wetec ae frequency readout for ERI review in 3-09 
vintage equipment! 
www.NationalRF.com 
858-565-1319 Hundreds of rare tubes 7969 Engineer Rd, #102 
FAX 858-571-5909 Call us for details! San Diego, CA 92111 
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Subscription Information 


Published Monthly 
Rates within the US: 

Ist Class Rate: $45 (mailed in envelope) 
Periodicals Rate: $34 


| Rates outside the US, by airmail only: 
| Canada: US $54 


All other countries: US $75 
Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
FAX: 303-838-3665 


email: Ray@ERmag.com or  leditor2@indra.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, and the ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested 


PERIODICAL 


